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Indian Forester 

JANUARY, 1^03. 

AN INDIAN BURI';AU Ol' l••ORES'l'RY. 

Cuilihct in sua arte petih crederidum est. 

1. GENERAL REMARKS. 

h' has lonjL^ been recev^nised by European Foresters that there 
is a lari^^e amount of special professional and scientific work to be 
carried out in connection with the pro{>er care of the forests, and 
that this work cannot be performed by the officers enj^aged in 
ordinary executive duty ; tliis latter if it is to be done efficiently 
luicessarilv’ re<|uirin<^ all the time and energy at their disposal. In 
order to ensure that this special professional and scientific work 
shall be effectively undertaken a special branch exists in the forest 
services of the various ICuropean States, and such a one has been 
recentlv created in America. To this brancii the name of Bureau 
of I’orestry is usually applied, and the several sjxicialists appointed 
for the work are accredited to it. The officers of this Bureau 
concern themselves with the ojjerations in connection with the 
supervision, etc., of working plans ; with special investigations into 
(1) the reservation of any fresh areas required for climatic rea.sons 
and the preservation of the water suiqdy ; the recjuirements of 
districts as yet containing no forest reserves, or regulated district 
or village forests ; with enquiries as to the best commercial trees to 
be found in the forests in different parts of the country, and as to 
the possibility of creating a demand for and putting on the market 
species for which there has been up to date no sale; with general 
forest botanv’, the distribution of the various sj)ecies, etc,; the 
various diseases, in.sect and fungus, from which the forests suffer ; 
and, lastly, with the very impi)rtant investigations into the possibili- 
ties of the various minor [>roducts of the forests from a revenue 
point of view. 
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We will consider shortly these various forms of enquiry aiid 
research together with their bearing and importance on the 
management of, and on the revenue to be derived from, the forest 
estate, 

{a). — The prep(xration and supennsion of working plans , — 

i. Syhncultnre. — The Working Plans Branch would make the 
study of sylviculture a special part of their work. During their 
tours the officers would make careful observations and notes on this 
subject in collaboration with the kjcal Divisional Officers, d'he 
elaboration and publication of such notes would be of the very 
greatest utility to the local officers, since the department would 
soon have some useful and adequate data on the sylvicultural 
requirements of our various species, a subject upon which at present, 
we think that most officers will agree, available data are almost as 
absent as they were in the time of our j)redecessors. the forest 
pioneers of thirty years ago. 

ii. ITor/cmg Plans proper. — The supervision of existing work- 
ing plans, enquiiies into necessary deviations from such, checking- 
draft plans, the preparation of notes for new plans, etc., would form 
the main jjart of the work of the Working Plans staff. 

(/;) — Reports on afforested lands still not under reservation.- - 
Such areas would be carefully inspected and the requirements of 
th.e surrounding inhabitants and the extent of their dependence on 
local forests not under the management of the department would 
be fully considered. It is well known that such fore.sts are rafjidh' 
disap[)earing, and that if left without proper supervision the\' will 
soon cease to exist. There are still such in districts never visited 
by a P'ore.st Officer, and which, consequently, never fall within his 
province to report upon. 

(c) . — A systematic xecord of all boundary work. — This would 
be carefully drawn up and kept on record in the Bureau, where it 
would be readily available for easy reference. 

(d) . — Measurements of rates of growth of the various species . — 
A large series of Sample Plots of all the most important ;,pecies 
would be establishecl all over the country. All records of the 
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melaslircments made annually (or more often if considered necessary) 
would be kept in the Bureau. Two important objects would be 
gained thereby. The first that the measurements would be contin- 
uous and would be unaffected by the unavoidably constant changes 
in the personnel of the staff of the various divisions in which the 
pl(jts existed, and .secondly (and more important still) the available 
data would be all collected in one spot, thus enabling statistics to 
be compiled and issued for general information as their value and 
usefulness became apparent. 

{e). — Advice and p 7 rparalio 7 i of simple workinp^ plans for private 
oivners, -'Tins would be undertaken by the officers of the Bureau in 
all cases where it was apparent that it was of advantage to the 
.State that such lands should be kept under ft)rest. This question 
is of the first importance in mountainous regions and in hilly areas 
where the safet)' of the agricultural lands depends upon the hills 
being kei)t under f(»rests. 

( /';. — Ci 7 'a:::in(^ and frefroteetion . — The innumerable questions 
arising in connection with these important subjects would also 
engage the attention of the Working Plans staff. . 

III. OKNKKAL INVKSTK'.A'I'IONS. 

These can be divided into .several very important sub-divisions 

THK M .AMMNO OF TRACTS TO SHOW THK 1 USTK I HI TION OF THE MORE 
IMPORTANT TREKS IN THE COUNTRA. 

(1) Studies of various classes or kinds of forests in India 
with a view to the preparation of accurate maps of each tract 
showing the distribution of such forests in the country and the 
areas they occup)\ Pamphlets with a map in each would be drawn 
up for circles and division.s. 

COMMERCIAI- TREKS. 

(2) The systematic study of the more abundant trees in 
India with a view to the introduction, either to local or home 
markets, of species at present not u.sed. In this connection the 
more ornamental woods of the country should be carefully studied. 
Experiments on a commercial basis, i.e,, such as would satisfy 
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commercial: i^uiretneilts, w ould be made wnth the woods with lihe 
abject of placing them upon the market in such a manner as to 
ensure their meeting with success, 

FOREST BOTANY. 

( 3 ) The distribution of the commercial trees would be 
accurately ascertained ; the portions of the country where they grow 
best or are in greatest abundance be found out, and their area defi- 
nitely laid down on a map. A short monograph on each tree wt)u1c 1 
be drawn up as soon as all possible information about it had been 
collected. In this the areas in which its growth is at present the 
best should be given as also those in which, from the evidence of 
old stumps, it is made evident that in former days its growth was 
exceptionally good. A list of associated trees should be always 
given at the end of the monograph. Each tree w^ould be dealt with 
by itself, and at the end of the pamphlet a small map w ould be 
attached showing the distribution (/?) as pure forest, (/;) mixed forest. 

FOR15ST entomology. 

The great importance of the thorough study of the life-histories 
of injurious insects has been recognised, and a special officer has 
been already appointed to deal with this branch. 

MINOR products. 

It will not, we think, be contended that one tithe of the minor 
products of the Indian forests are known from an economic point 
of view. That there are great possibilities in this direction is the 
opinion of tha^e who have considered this question. It has become 
apparent, however, that little progre.ss is possible until the depart- 
ment are enabled to take up the matter themselves. A special 
officer attached to the propo.sed Bureau would be in a position 
eminently favourable for dealing with this large and important 
(from a revcnue*making point of view) subject. 

^ WOOD. 'AND.- -IJARK.:- :' 

(4; atten^^^ to be paid to 

tbe inYe.stigatk# of tadnihglt With a view to placing them upon the 
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mai*ket. A question of this nature requires the specialist, the man 
who could devote his whole time to this and coj^nate subjects. The 
chemist would analyse all important products. 

Wood pulps also require much attention. The forests of the 
country contain large amounts of at present unutilizable timber of 
inferior quality. It has proved impossible for a Divisional Officer 
to dispose of them, and yet he is aware that they would in all 
probability do very well for wood pulp, and would supply the whole 
of the coarser paper required in the country. 

TRKK-TAPPING. 

Rubber — Turpentine . — Whilst the actual growing and tapping 
of plantations as, e.g.., of rubber and of P. longifolia, etc., is the work 
of the Executive Officer, it would fall to the minor products special- 
ist to find out about the best markets and the localities in which a 
certain produce is in most demand, etc. For instance, it is coiinnon 
knowledge that the difference in the prices of rubber is very, great, 
varying with the species and the quality of the product obtained, 
both of which must depend to a great extent upon the nature of the 
soil, aspect, climate, elevation, etc. A specialist should be able to 
advise a local officer w^ho was intending to put out rubber planta- 
tions on all these points. Again, competition amongst respective 
circles and divisions is undesirable. We believe that the industry 
in connection with the tapping of P. longifolia for turpentine was 
started in the School Circle and subsequently taken up in the 
Punjab^ with the result that the latter Circle was able to cut out the 
former by underselling it. It would be the duty of the Bureau to 
see that this sort of thing did not occur, and that one part of a 
province did not expend money on undertaking a supply which 
could be dope much more remuneratively in another. 

OTHER MINOR PRODUCTS. 

(S) Myrabolans, grasses, canes, bamboos, gums . — There can be 
little doubt that merchants at present suffer from not knowing what 
the forests coiHaih and where articles can be. obtained. Also, the 
commercial minor; products of the wuntry are by , no /iqeatis, 
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up« We understand that in this connection Burma has how put on 
a special officer to deal with the subject. This is distinctly a step 
in the right direction. 

A specialist of the Bureau would make this commercial 
aspect of the case his business. He would be acquainted with all 
the great firms, would know what things were in demand, whether 
others were likely to have a sale if placed on the market, would en- 
deavour to create markets for new products by putting them on in 
such a condition that enterprising traders would soon come forward 
to take them up. 

FORMATION OF PLANTATIONS. 

(6) With the knowledge accumulated by the Botanical and 
Commercial Wood Specialist it would be possible for him to advise 
on the formation of valuable plantations in the country. A good 
commercial as well as sylvicultural knowledge of the value of the 
treks and whether a demand is likely to be maintained for their 
products is necessary before Government can be asked to make 
large outlays on plantations. An accurate knowledge of the means 
of communication in the country, the likelihood of feeder lines 
being built, mines opened (for which timber would be required), etc., 
etc., i.s necessary’. Such knowledge, whilst being more or less of a 
sealed book to the local Divisional Officer, would be easily acquired 
by the specialist during his constant tours. 

. . RUBUC^VTIOJ^ PF RESULTS OBTAINEP. 

It is /suggested that the best way of making immediately 
available to th^ department the results of the investigations of the 
Bureau would be to publish yearly Proceedings in which the inform- 
ation ohtJ^med by the various officers of the staff during the year 
would be collected together and issued. Thisi would not preclude 
the same notes or information appearing again when sufficient 
data had been accumulated for the publication of a monograph on 
any particular forest tree or minor product This is the procedure 
followed for some years by the Geological Survey, and which has 
now again, we understand^ been revived under ^ the present capable 
head of that department ^ 
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. It may be said that this work would overlap with the Botanical 
Survey on the one hand and the Reporter on Economic Products 
on the other hand. We think not We are of opinion that the 
Director of the Botanical Survey would be only too glad to have the 
sustained active co-operation of the department in this way.. In 
the case of the Reporter on Economic Products, there can be little 
doubt that the Forest Officer with his special training and personal 
knowledge of the forests is perhaps the most efficient person to 
find out what are and what are not the most likely product.s to 
exploit, and the knowledge would be more quickly published and 
come at first hand if advertised by the Forest Speciali.st. In 
addition it would enable the heavily worked Reporter to devote 
all his energies to the agricultural staples of the country. 

On the subject of acquiring the various specialists it may be 
pointed out that, since the department is officered by men who 
have received a sound scientific training, it may be taken for 
granted that from their numbers it will be possible to lay hands 
upon the requisite specialists. , 

THF STAFF. 

A few words may be said on the subject of the staff required. 
Working Plans . — We are of opinion that the Bureau, to be 
.started upon good Sv)und lines, would require two Working Plans, 
o.fficers. As already detailed, these men, whilst undertaking the 
work now^ performed by that over-w'orked individual the A.ssistant 
Inspector-General of Fore,st.s, would also tour round the country 
and make themselves practically acquainted with the method of 
working of each, plan, .would be in a position to decide upon 
questions of deviations from plans, would deal, under the Inspector- 
Generali with the supervision of the preparation of new plans, 
would devote time to the study of sylviculture, etc. ' 

ir(£7m'/.Z?<?/tf«/.^The.spedaiist\vouldbe required in connection 
with the investigation of commercial trees with a view to placing 
them upc^n the market He would also make a special- study of, 
and advise local officers upon, the question of the formation of 
plantations, and would draw up the pamphlets on the various 
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classes of forests in the country. He would also be in . chai:ge 
of Fore.st Botany; with all the branches above described. 

Forest Entomohg )*. — This appointment already exists, and 
a distinct advance has been made in this important branch. 

Minor products , — The work upon which this officer would 
be engaged has already been fully detailed. He would be required 
ti> have some knowledge of Chemistry. 

One of the staff would be placed in charge of the editorial 
work in connection with the publication of the yearly Proceedings.” 

The question as to whether it might be necessary to set 
aside for the Bureau small areas of forest in various parts of the 
country for experimental purposes is a matter which need not be 
entered into here. 

This question of the formation of a Forest Bureau is one 
which we have often heard debated amongst Forest Officers, but we 
have never heard a reference made to the strong parallel which 
exists between the Geological Survey and the Forest l>e{)artment 
in this matter. Both have their ** crops ” to deal with — the one 
mineral, the other vegetable. The Geological Officers hav<! to 
search for and find their crop, which is hidden in the bowels of the 
earth or strewn in unrecognisable or unmarked forms on the 
surface. For such work a Bureau of Specialists is required, and 
exists. Having discovered the “ crop ” the rest is left to [private 
entefpri.se, and thus a large executive .staff is not required. In 
addition, however, to this purely economic and commercial part 6f 
their duties, the scientific work performed annually by the Sur^y Is 
of immense value. If now we consider the case of the Forest 
Department we see that the crop either exists on the surface or has 
to be created ; but since it is an ever-changing ohe, bdng subject to 
constant additions and removals, a large executive staff is necessary 
for its prefcnt management and to ensure its continuanedTor future 
geheraiion.s. This work more fhan fully bccupiBs the whole of 
the time and energy of the present staff Ifhe .stu^y of the 
.sylviculture . af the-trees; enquiries into their commercial value, 
investigatiohs into minor prodaeto^and that ^^piimly scientific work 
which reflects a lustre alike on a* dfepSrtmertt^ arid " upon Its 
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Goveinnient, all these have had in the past to be neglected. It i.s 
to undertake the important researches of this nature that we 
venture to suggest that the Forest Department should be placed in 
a position similar to that of the Geological .Survey and that an 
Indian Bureau of Forestry should be formed. 


SCIENTIFIC PAPERS. 


THE CASU ARINA BARK-EATING CATERPILLAR. 

(Arbela tetraonis, Moore.) 

BY C. E. C. FISCHER. 

Those who have been favoured with a copy of Mr. Stcbbing’s 
Note on Casiiarina Insect Pests* will recollect that the first insect 
dealt with bears the name that heads these lines. 

Mr. Stebbing summarized the information then known, 
suggested protective measures, and stated six points on which 
further information was desirable. 

It was in the Government plantation (the Agusti Nowgam 
reserved forest) near here that Mr. Stebbing studied the insect 
during a brief visit in July 1903 ; and as I have since then had the 
insect in that plantation under as close an observation as circum- 
stances permitted and have had the experience of one year’s 
attempted protection, I have drawn up the following note in the, 
hopes that the conclusions come to will be of service. 

It will not be amiss to preface a short description of the 
plantation itself. The Agusti Nowgam plantation was started 
in 1893. Its primary object was the protection of the fields of the 
village of the same name ftom the encroachment of drifting sand. 
The village to be protected is on the shore of the Bay of Bengal 
on die. southern bank of th« Rushikulya nver, the chief water- 

**A Note on the Cusuartiia bisect Pests ot Madiai»,” by E. P. Stebbinjs, F.L.S., 
F.E.S»y\Oaici«it}ii^ SuiiePinteudent,, Ihdian Museutn, Qilcutta : Office of the Sujperinten- 
dent of .Govern^^t PHnUfig, 1903. 
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course of the (ji.anj,ai)j district., Violeiit south-east winds carry 
the sand along to an almost incredible extent. (It is only by great 
and constant labour that the public buildings and offices of the 
adjacent small port . of Gopalpur are .kept , free of the all-per- 
vading sand.) Where any obstruction, to the free drift of sand is 
met, the latter is piled up in dunes 50 feet and more in height, and 
the wind\ya,rd rows of Casuarinas are completely buried. In its 
protective mission the plantation has been entirely successful. 
The area of the reserve . is 700 acres, but so far only 329 acres 
have been actually planted up. The area planted is V .shaped ; 
the ./threatened fields , are in the angle, and the apex is 
pre^nted to the soutli-east wind. The plantation has met with 
very varying success ; in most places the result is highly satisfactor>', 
but here and there patchq^i have quite failed to produce useful 
trees, Nqt a little of the failure is due to water-logging in low- 
places, but by far the most important factor will probably 
prove to be a noxious fungoid disease, which is now under investi- 
gatiqp. The maxiipum. growth for ten years produced poles 75' 
high with a breast^heiglit g|r,th of 40". , 

The .plantation is about miles from Chatrapur, the chief 
market supplied* Owing to the .sandy natuie of the ground to l>e 
travei'sed, . transport charges are, rather heavy. Fortunately the 
presence of a con.siderable lake facilitates transport over some 
two miles of the distance. The quantity, of wood annually exploit- 
able is too small to warrant the laying of a trolly line,, and the 
small deum^i •‘^Iwed by two or three private plantations, precludes 
thCfi?^ti«g,up of a larger area for the present. / A regular working 
plaijt was framed and. sanctioned in ^ 1905, but, as will be seen, had 
t9 be deviated from at the f start. The plan provides for clear 
felling and uprooting oyer 33 acres every .year (9. acres are reserved 
as a brea^rwiitd belt outside edge of the two legs; of thse 

y, leitvlng 32a .acnes : to ; be ,/eJled .over in t^i yeai*^). The 
ajrea /;%Ued , . is. , tq . be , nepianted during^; ?the /ensuing; rate, 
Qgginiilly, thp seedlings x.; 6' v- but the plan 
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- To return to the insect pest. Its appearance in the plant- 
ation was first observed and pointed *out to me by the Conservator 
of the Circle in December 1902. This' was my first acquaintance 
with it, but the Conservator had seen it and its depredations 
elsewhere, ahd warned tne accordingly. 

The progress of the attack was closely watched, and speci- 
mens of the larva were sent to Mn Stebbing. The attack on thi.s 
occasion was not a severe one, and the insect appears to have first 
made an entry into the plantation in the month of September. 
The imago issued the following June and July ; the neAV genera- 
tion was then watched for, and was first observed early in 
September. It soon became very obvious that this fresh attack 
was far more intense than tliat of the previous ^year and had >pread 
centrifugaiiy from the site of the original attack. 

Immediately curative measures^ were started, as suggested by 
Mr. Stebbing, and boys were sent round to collect ahd kill ifte 
larva under the charge of a watcher. 

Almost from tile beginning the ihipossibility of destroying^ all 
the larvce became evident, as theflexibility of thetopmost branclTes^, 
upon which their presence was visible, prevented their being 
climbed. The destruction was, however, persisted in for a time in 
the hopes of making a considerable impression 611 ' the invading 
hordesi Meanwhile the two watchers were marking with 
whitewash all trees on \v»hich the destructive covered of the 
larva' coojd be seem ' * 

5 When early in October, after the destruction of over 63,600 
larvaj no appreciable diminution in numbers had ‘beeii effected 
thd urgency for moiie drastic measures became apparent.' Sanc- 
tion w^as obtained to depart frcnn the provisicAis of the working 
plan by abandoning the fellmg of' the year’s coupe and cutting 
out all infected tree^ wherever found throughout the plaiilAiibif . 
In iaddition the neighbourhood^cif the lake referred to above was 
taken advantage of,' the fdl^ poles being ‘tVansported thither as 
soon as possible and immersed for several days. Dnfoltuit^itefy, 
owing to: the heasvy the scarcity of labour jaAtthen; 

transport could not keep pace with felling, and the poles had t 6 
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be left lying in the plantation for some lime. It is thetefdre 
possible that some of the larvae migriitkl from felled to unfelled 
frees. There Is, however, no evidence in support of this pfesiinip- 
tiori, and as the larva: are very reluctant to leave theit retreats 
and covered ways this change of abode must not be accepted 
as certain. In all about 25,000 trees were felled. The result of 
tliis operation was awaited with some impatience. High hopes 
wdre entertained that the pest would be eradicated— hopes unful- 
filled however. 

At the end of August of this year (1904) the first covered 
Avay^ of the hew generation observed. At first this was put 
d6it^n’'to a few trees attacked last year being overlooked, but this 
Was soon seen not to account for the entire fresh outbreak. 

Just outside the plantation, the villagers have themselves 
pianted 'iip about ah acre with Gasuarina. This patch was attacked 
BjF' the Arbeia last year, and being soniewhat concealed behind a 
hithel'to unShfested portion of the reserve, was most unfortunately 
"tiverlbdked. ’ The new attack is not of a very severe nature and is 
ihbre resirfcted ih its spread, so that the measures adopted last 
yeit'were af least partially successful. ' It is hoped that a further 
opbration including in its scope the small private patch will rid 
'the 'plantation of the pest for some time at least. 

The following observations on the insect and its habits, 

‘ ais" fhby bbar directly on protective methods, will, I hope, prove 
^tjSefulV ' '■ , 

' As'Mt. 'Stebb^^ in the Note already quoted, has described tile 
Afbeia in iilf its stages (exTcepting thb S imagb hot then seen by 
hfih), it WH bhly be riehessary ' to mcntibn that tlie cJ insect is 
sihiifeftb the ? bbt about half the Si^el ' ' ‘ ’ 

‘ moth Issues during June. ' fe' 1 903 a ? from 

Ha captive' pupa ^Issued* oh 3rd' July, and in the Curreilt year fei fiill 
grbM laryi foiihB bh'a G^ trbe as l^lte as the 

July, As a female bred out in captivity laid eggs within 5 S 4 hburs 
’ kif fsSmhg frb pUphl citsC,' it wbufe .^ebhi iMt the^^ fire laid 
W Jifhe o^ ' t hi^b^lrbwe^ier' nb dirbct evidence 'bn 

pbSft, bor^s tb ISidvUs F have( hot been 
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able to find them.. I am, however, of opinion that they are laid 
directly on the boles of the , trees, generally near the point of 
insertion of a branch or twig. This I conclude from finding very 
young larvgp^ which must have been recently hatched out, fairly 
high on the trunks, already, hidden in separate covered way.s. 

The earliest date on which the larvse were observed was 26th 
August They feed on the bark, restricting themselves to the 
superficial layers when very young and gradually working m deeper 
as they grow. From the very first the larva constructs a covered 
way made up of particles of its pwn excrement and bark joined 
with silk. Tlie diameter of this covered way increases, of course 
with the growth of the caterpillar and extends in length. It jnay 
wander in any direction, up or down or horizontally, and niay 
maintain a straight or a tortuous course. 

- At an early stage the larva coastructs at one exU^mity of tjhe 
covered way a small chamber under the bark, preferring to locate 
it in the upper angle formed by the junction of, a twig with the 
bole. Here the grub rests when not feeding. It pmerg^ to 
feed on the bark immediately surrounding the extremity of Uie 
run,” which Is built up further as the b^rk is eaten, around it. 
It apparently feeds at night,, as. I have never found it by day 
outside the covered way, nor indeed anywhere but in the chamber 
described. 

.The larva lattains, it^ full size by March or April, and then 
prepares the pupal chamber. Up to this stage it has penejtr^ted 
except where an existing hole iuis. bepn utilised 
as ^ resting . chamber. If such a suitable hole,, has been; found, 
this is probablynxei*ely trimmed, otherwise the larva^ bdruy 
possessed of powerful mandibles^, bores into the vyood and 
e^avates a pupal phamber about, an inch in depth, and this it 
enters, Tor the , jfinal i stage, in ^May and June,^ pupating, with its 
head towards, the orifice which is concealed by, e^tremhy of 

Tt being^aimost jmpps^jihle tp J<^eep^ t^^ larvae, alive in captivity, 
djLurationpfjd^^^ .p^sriod cannot be jCasily ohsenred. 
The loply gpide I hfxe: to. go, ^jpon^ds^^ t^ pnpae 
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brought to me on the 4th June was \vUich Jjacl . not yet 
undergone the full transformation b-(;«Ti the larval stage, and had 
therefore only just entered upon the pupal one. It remained 
alive till the 2Sth June, when it died, having then the appearance 
assumed by the chrysalis immediately before the imago issues, 
iience it may be deduced that the pupal stage occupies from three 
to foijr weeks, 

, By the time the Jarva has reached its full size it is feeding so 
deep as to reach the wood, which is here and there exposed. In 
thp current year pupje, obtained by splitting open felled 
pol^, .were brought to me from the 3rd to 5th June, and the 
ra®)th^i)€gan issuing from the yth of the same month. Several 
died and,, dried up. This was probably due to their being 
much shaken, as I bad several changes of camp between the 
7th and the 25th. Nevertheless some half a dozen moths* of 
ep^:h.sex were obtained. Two qf the males I obtained from Acacia 
leucqphlea ‘trees. By touching the anterior extremity of the pupa*, 
which was near the surface, they were irritated into wriggling, 
and this, brought . them - mechanically to the outside. In both 
eases the .imago issued the next day. 

It would have been intere-sting to know exactly how the pest 
found its way into tlie plantation a.s well as into the larger private 
plaptatipn, at, Gopalpur (belonging to Mr. F. J. V. Minchin of 
A^a,) 19 miles distant ; in both plantations, it seems to have first 
appeared in 1902, Two other private plantations lying between 
the itwp ^efeti’ed to above have so far escaped attack. 

,,;,The,rlarva, feeds on the baik of many grove and avemie trees 
in .thpivichiity of the attacked plantations, and doubtless sptidad 
from^these- §p,far I have found it attacking the following: Acacia 
leucophtea, Acacia arabica, Holarrhena antidysenterica, Anogeissus 
latifolia, Millettia auriculata, Eucalyptus globulus (one); The first 
in thP Usl probaWy ;itsfa^ food, as along some of the? roads 
whe^e the sppcies js planted every tree^ the hpst of several of 
these insects. ; , . v 

, As , th9 .99 wkidx such 

apparently pbnp^ous ,^ps ^ tb9|ie hlolarrhena* 
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it is reasonable to expect them *to thrive on any other woody 
species. This question of discrimination as to food plant has 
considerable importance, as will be seen when protective measures 
come to be discussed. 

Such pictures of the devastating action of this insect vvcire 
presented to me, it being claimed that whole plantations had Been 
destroyed, that I must confess to very serious alarm when I saw the 
extent of the attack in the plantation in September 1903. While 
still holding that a very severe attack is a very great threat to the 
life of many of the trees, if not of the whole plantation, I dt) not 
now think that a comparatively mild one would do much actual 
<.lamage. I am led to this opinion by the fact that in another 
small Government plantation though every tree (15 or 16 years 
old) carried three or four larvae during the past year, not one seems 
the worse. 

As Gasuarina wood is used, here at least, almost exclusively 
as fuel and never in scantlings, the small' bore holes do not 
depreciate the value. * : 

If, however, a severe attack is experienced so that each tree ?s 
the host of a number of larvae (I fdUnd 28 on one small tree 
between 2 and 10 feet up), it is certain that the* damage occasioned 
will be great, as such trees are liable to be ringed and killed. 
Even a slight attack, however, will kill young saplings up to a 
couple of inches in diameter, as was pointed out td me in tlie 
private plantation at Gopalpur, already referred to. . ; 

An incipient attack should therefore on no account ben^Iect‘- 
ed, bub where a plantation is in close proximity to wooded lahds or 
avenues, once appears in the tract, -it will pro- 

bably be impossible to keep it out of* the plantatioh altogether; 
In these parts Gasuarina is usually planted along the coast 
6n pure sand in isolated plantations, and this affords protec- 
tloti frbm invasion to a certaih extent, but, als uiifortunlately 
demonstrated in the instance under consideration, by no nleans 
absolutely. 

" ' The above record of observations sbows that protection is by 
no easy matter; that ' pvobably no thdroughiy efficient 
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action is possible, and further that curative measures must be 
drastic,* 

It is proposed to plant a certain proportion of other species in 
admixture with the Casuarina (approximately 25 per cent), and this 
proposal is already being adopted in several Government plantations 
in the Madras Presidency. In the current year in the local 
plantation 5 acres outside the regular planting for the year have 
been planted up with 60 to 70 per cent of Casuarinas and 30 to 
40 per cent of Tamarind, Dalbergia sissoo, Thespesia, Populnea 
Nitn and Sapindus trifoliatus. 

It is obvious that great circumspection must be exercised in 
selecting the species so as not to include such as are known to be 
attacked by the Arbela larva. At any rate, the admixture cannot 
fail to have a beneficial action in regard to the fungoid disease 
referred to previously. 

It has also been suggested that the introduction of broad- 
leaved trees in the plantation will attract insectivorous birds. 
This result may well follow, but in view of the caterpillar’s retiring 
habit I do not think that any birds e.xcept woodpeckers could 
reach it, and it is doubtful that these birds would live so near 
the sea. 

A number of the moths might, it is true, be eaten by birds in 
their very short season; but here, too, I suspect protection by noc- 
turnal flight, though I venture this statement with reserve. However, 
the moths bred out in captivity appeared more lively by artificial 
than by day light, and the only moth ( cJ ) seen in a Tree state 
came into a rest-house at night, attracted by the lamp-light no 
doubt, and 1 found it at rest on the mosquito net in the early 
morning. 

* 1 a^t^e with Mr. Fi^scher that in the caae of Hcvere actacka such as he had to 
deal with in 1 903 this should be so. It afaould be borne in mind however that such 
exceptional increases in the numbers of this pest are probably by no means of frequent 
occurrence. As an instance of how rarely the moth has been taken by collectors 1 
may mention that there wei e but three specimens in the British Museum CoUbetions in 
Jiiuelast, one in the ladtaii Museum, taken in Calcutta by De Niceville some ten years 
a^o^ and one specimen from Ganjap in my coUeutious. In smaller attacks and to 
keep the insect within bounds year by year 1 think the m||K;hod of hmidpickiiig by boys 
should be {^sorted to.— £« P. S. 
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As regards Other enemies, I regret that 1 have nothing to 
record. The larva: and pupa: kept under observation were quite 
free from the parasitism by other insects so frequent with other 
species of lepidoptera. Those larvae which died in captivity 
appeared to have succumbed to uncongenial surroundings,, dry 
wood and bark to live in and feed on, in place of green, and the* 
pupae died off from no apparent cause. I have found no pre- 
daceous insects in or near the covered ways, though I have 
examined a large number ; and where small black ants were found 
haunting a hole occupied by a pupa, the latter appeared in no 
way inconvenienced. In short, the sole enemy of Arbela tetraonis 
at present known would seem to be man. As a curative measure, 
therefore, I do not see any practicable alternativje to cutting out 
all infested trees, and I should be grateful for any suggestion on . 
this point. * . 

The compilation of a list of .species which have been seen to 
be attacked by the pest would be most useful ; and it is hoped that 
others will record their observations. * * 

' I think that now Mr. Stebbing’s questions, except where they 
enquire regarding variation according to locality, can be answered* 
as follows : — 

1. The eggs are laid on the boles^ and larger branches at a 

height of from two to three feet to the topmost woody portions. 
They are probably laid singly or in groups of a few only. If laid in 
patches, then only a few hatch out The number laid by one moth 
is not yet known ; but a captive moth laid about 100 unfertilised 
eggs in one clump (.she was in a small box and could not dissemi- 
nate the eggs). . ‘ 

2. The larvie hatch out at the end of August and during 

September. , 

3. The young laryje do not live gregariously ; from the first 
each makes its owii covered way. 

4. . TJbe ^lag May. 

5;' The pupal stag^^ probably , lasts ufrprn three to 
week^ ; ^ 

6 . The nidtlils appear in June. 
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Other Forest Officers will probably be able to throw further 
li^^^ht on the habits of this pest which, until quite recently, were 
totally unknown. 

P. S.— Sincr* penning the above 1 have received an interesting note written by 
Mr. W. A. Stracey, Range Oflicer, Delta Range, Godavari District, and I cannot do 
l)etter than quote it in his own words : — 

On my visit to the Kandikuppa plantation on t 5th November 
1903, 1 noticed several young trees completely girdled, and many of 
them were broken down by wind. The trees were also bored near 
the part girdled. The trees were completely girdled at various heights 
two to four feet from the ground. The bark and cambium were 
completely eaten through for a width of two to four inches. The bor- 
ings in the trees were invariably in the upper part, although one case 
was noticed where the insect had bored into the stump. The trees 
above the part girdled were either dead or dying. I had several 
of them split up and removed. The worms I sent to Mr, 
Stebbing, who identified them as larv'je of “ Arbela tetraonis." 
Some of the larvai were evidently approaching the pupal stage. 
While I was in the plantation 1 had every tree found girdled cut 
down, split up and t’le larva killed. Fortunately the attack was 
not on a large scale. 

About a dozen plants each were so treated in two coupes, and 
the supervisor was instructed to do the same whenever he met with 
a plant attacked. The plants attacked were either those of the 
second or third year’s growth. Very few attacks were noticed in the 
one year old coupe. In the Bendemoorlanka plantation also the 
attack was confined to young trees (two to four years old). 
Attacks on larger trees were not noticed. No attacks have been 
reported as yet this year.” 

It is clear that the plantation was saved from disaster by 
the prompt action taken by Mr. Stracey, the unwelcome guest 
being fortunately observed when the attack was very slight. 

Mr, A. W. Lushington, Conservator, N. C., has endorsed on the 
above note, 

‘Mn or about .1894 the Kara Rc.servein Kistna was annihilated 
by the borer.” 
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A 1‘EW R1<:MARKS concerning the FORESl'S OF THE 
JAKRAH, EUCALYPTUS MARGINATA, AND Ol'HER 
SPECIES OF EUCALYPTUS. 

HY HEKR DU. L. DEH.S, 150TANK:AL MUSEUM, liKRLlN. 

I have had the j;ood fortune to spend fourteen months in 
the fore.sts of Western Australia, from November 1900 to the 
end of December 1901, after which 1 travelled^ about a month in 
'Fasmania to see the forests of Plucalyptus j»Iobulus. As some of 
tlie Australian PTicalyptus arc cultivated in India, I have the hope 
that a few remarks regarding the constitution of these forests may 
be acceptable to the readers of the Indian Forester. 

liucalyptus marginata^ the “ Jarrah,” is onl}^ to be found in the 
south-west corner of the State of Western Australia. This part 
of the Australian continent is remarkable for having regular rains 
during the winter, ?>., from April to October, the average annual 
amount being from 30 to 40 inches. The climatic conditions of this 
region, then, are very different from those prevailing throughout 
the arid interior of the Australian continent. 

The area covered by Euea/vptus marginata in Western 
Australia is stated to be 8,000,0(X) acres. In fact, nearly the w^hole 
country between the mouth of the Moore River in the north and 
King Ger)rge’s Sound on the south coast may be described as one 
vast forest of Eucalyptus marginata. Next to the worJd-farned 
gold mines of the interior, these forests constitute the principal 
wealth of Western Australia. 

The industry built upon it is steadily increasing. The beauti- 
ful red timber, .so highl}' prized for paving blocks, i.s a conspicuous 
feature of Western Australian scenery. It meets your eye every- 
where ; all houses are built of it ; planks and scantlings in huge 
pil^s are to be .seen at the Railway stations and on the jetties for 
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export. It is never attacked by insects, and it is suited for all 
kinds of out-door work. Hence it is the staple timber of Western 
Australia. 

In the lowlands between the coast and the inland plateaux, 
which are on the average about 20 miles wide, jarrah does not 
form compact fore.sts, but grows scattered on the sandy plains, 
overtopping an undergrowth of two stories : a few small trees or 
tall shrubs — chiefly Proteaceae — forming the upper story and an 
endless variety of low bushes with rigid branches and hard 
evergreen leaves the lower one. In these localities the jarrah has 
somewhat the shape of isolated oak trees in English parks, with 
spreading branches and broad crowns. Thus we see it near the 
lower Swan River ; it gives the scenery round the city of Perth 
and suburbs its peculiar character. In this part of the country 
the trees are allowed to grow and are not utilized on a large 
scale. 

The commercially important forests commence on the hills 
which form the western slope of the huge tableland of Australia. 
Here the appearance of the forest is gradually changing. I'he 
number of trees per acre increases rapidly ; the elbow-room being 
less, the trees are growing taller, and, at the same time, the crown 
decreases in volume. The result is a dense and generally pure 
forest of this species. 

Needless to say, this is brought about by a change of the 
external conditions. Here we find what is well known in all 
parts of the globe: the moist currents which come from the 
sea are compelled, when ascending the ghats, to give off part of 
their moisture. The rainfall is increasing. The soil, not being 
sandy, consists mainly of the gravelly detritus of the underlying 
granite, usually called " ironstone-formation.” 

Under such conditions the jarrah is seen at its best. The 
trees, attaining 90-— 120 ft in height, are fairly well provided 
with foliage. Apart from an addition of Eumlyptus calophyLla in 
places, there is no other arborescent species in these forests, the 
chief undc^rgrowth being tlie younger generations of the jarrah 
itself 
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This extraordinary uniformity of the chief constituents of the 
forest is in striking contrast with the endless variety of small 
bushes, about — 3 ft. high, which cover the whole ground 

with their evergreen foliage, and adorn it, during the rainy season, 
with the rare splendour of their flowers. 

This feature makes the jarrah forest very different from the 
type of Eucalyptus forests common on the tableland of the Eastern 
States of Australia. In these regions the forests are more open. 
The ground is covered mainly with grasses and annuals, which 
make their appearance in the rain>' season. The green carpet 
beneath the lofty trees gives a very pleasant asj:>ect to these forests 
during the wet months, but it vanishes rapidly as soon as the hot 
weather approaches. 

Even more different is the aspect of the jarrah forest from the 
woody vegetation of the central portions of Southern Australia. 
For in these desert regions the scrub mainly consists of various 
low-growing, almost shrubby, species of Eucafyptus and Acaria^ 
growing intermixed. 

It is not x'ery difficult to recognize Eucalyptus inargimxta in 
the genus. The trunk is covered by greyish brown bark. The 
leaves show the common shape of Eucalyptus, drooping in the 
adult state of the tree, but being erect on the young plant. Other- 
wise there are no pronounced differences between the young 
foliage and the old. 

The conditions which regulate the production of flowers and 
seeds have not yet sufficiently studied. I have seen flowers 
on medium sized shrubs of jarrah of apparently quite a young age. 
In other localities tall tfees only produced flowers. I have found 
flowers in November, Juni^, and occasionally in other months of the 
year, but never very plentiful. I was told, however, that from time 
to time, as is the case with the beech and other forest trees, a 
heavy seed-year occurs, when the whole forest is said to be one 
mass of white flowers. 

As mentioned above. Eucalyptus calophylla is the only species 
to be met with as a companion of Eucalyptus marginata. Never 
constituting a forest by itself, it isinlei mixed freely with Eucalyptus 
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marT^nata or a few other species of more social habits. When grow- 
ing isolated, calophytla has a most beautiful appearance, 

strikinjj^ly similar to the oak in Richmond Park. 

As indicated by its name, the foliai^e is the principal adorn- 
ment of this fine species : it is very dense and of a ricli ^reen colour. 
The shape of the leaf, as well as its nervation, are of a type not 
common . in the Hlucalyptus genus. Still more extraordinary, 
however, is the position of the leaves tovyards the light. While most 
of the other Eucalyptus have their leaves drooping or erect, that is, 
vertical, the leaf oi Eucalyptus calophylla is horizontal, following 
the habit of the vast majority of trees. It follows that Eucalyptus 
calophylla is a much more shady tree than most of the other species. 

The shape of the large flowers and fruits also is nearly unique 
in the genus. It is certainly one of the most district species of 
Eucalyptus indigenous to Western Australia. 

Economically, Eucalyptus calophylla ranks far below E. inargi- 
nata. Still it is very ornamental; the gum-resin is valuable on 
account of its medicinal properties, and the bark is used for 
tanning. The timber is much inferior in quality to that of other 
species. 

Another important species of Western Australia is Eucalyptus 
diversicolof% the “ karri.” It is perhaps the finest tree of the country. 
The trunk is very straight. The smooth bark peels somewhat 
like that of the plane ; it is always white and clean. The height 
of the tree is unsurpassed in Western Australia, and equalled only 
by Eucalyptus amygdaline of the south-east corner of Victoria. Speci- 
mens about 200 ft. high and 40 ft. in diameter at 3 — 4 ft. from 
the ground and about 120 — 150 ft to the first branch are by no 
means uncommon; much larger trees, up to 300 ft. high, have been 
actually measured. 

Eucalyptus diversicolor has a very limited geographical area on 
the south coast of Western Australia, from Caps Leeuwin to King 
George’s Sound. This is the wettest part of Western Australia, 
where the dry period of the year is le.ss pronounced and the heat 
of the summer considerably reduced. A narrow .strip of land along 
the coast is covered by fore.sts of this gigantic tree 
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The finest growth is to be seen on rich “ ironstone*’ soil. The 
forests of k;irri arc just as pure as those of jarrah, while the 
underj^rowth is of a similar description. 

In conclusion, I may be allowed to add a few remarks regard- 
ing the natural conditions of the forests of Eiicalyptus globulus. 
This species, the Eucalyptus best known outside Australia, enjoys 
conditions of life more favourable than most of its congeners. It 
is indigenous to Tasmania. The more or le.ss periodical rains of 
continental Australia are here, on this mountainous island, replaced 
by a fair rainfall all the year round. Hence the appearance of 
the woods globulus X's different from most continental t}^pes of 
luicalyptus forest. 

In Tasmania the enormous columns of the dominant tree 
reach a height of above 200 ft., the drooping foliage spreading a 
light veil above the umbrageous trees of the undergrowth. This 
lower story is much more conspicuous than anything in the con- 
tinental forests. First, there are the saplings of globulus itself, 
with their strange glaucous foliage, so utterly different from the 
narrow alternate petiolated leaves of later life. Then there are a 
number of pretty trees with soft foliage, many of which are 
remarkable for their affinity to species of the Indian Archipelago. 
Among these are often fine specimens of fern-trees, species of 
Dicksouia and Cyatheay their black steins completely covered b)^ 
filmy ferns, mos.ses and liverworts. The ground is hidden by 
fallen logs and branches, with thick layers of moss upon them ; by 
huge tufts of ferns growing between, and by tall herbs r(x:>ting 
in the deep black soil. Altogether, the primeval forest of 
Eucalyptus globulus^ with its harmonious combination of every 
possible .shade of green, makes one of the grandest pictures 
of vegetable life, quite unlike any tropical scenery, and at the 
same time entirely different from anything which makes the forest 
of the more temperate zones so delightful. 

Our niustratiou .‘slunvs the growth of at Ootacarnuiid w'hich, 

we think, will j>iuve of interest to Dr. Deils and our leaders. Ix is reproduced from a 
pliotogragh very kindly taken hy Mi*. H. Jackson, I.F.S.-Hon, Eu. 
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RIVER PROTECriVE WORKS AT DEHKA GHAZI KHAN. 

’ BY G. M. RYAN, F.US., I.F.S. 

It lias been decided by the Government of India that no 
more money shall be spent on protective works at Dehra Ghazi 
Khan.” Such is the announcement which appears in the issue 
af axbnteiiipQrary of the 28th July last, and it is reproduced in 
order to draw attention to the general policy of the P. W. 
Department in dealing with the protective works on the Indus, a 
policy which, it is urged, is not based on sound economic lines. 

Largfe sums of money Were spent in endeavouring to save 
Dehra from destruction by flood and erosion, and the expenditure 
of further large sums was contemplated. A Sind Engineer’s 
services were, however, brought into requisition, and he advocated 
a relatively inexpensive scheme of protection. This was tried, 
but failed. Now it has been apparently decided that all 
further attempts to protect that military station from destruction 
shall be abandoned, and if such is the case, the question arises, 
c6uld not this have been foreseen at the outset ? 

Althdujjh I have not visited Dehra Ghazi Khan, some years 
ago I made a study of the history of the Indus, and was able to 
form certain conclusions about the laws governing its vagaries ; 
and these subsequent results seem to have confirmed. I think it is 
possible to lay down a few broad principles for guidance in regard 
to the erection of protective works along both banks of the stream, 
which might be followed. 

In an article published in the Indian Forester in 1896 (Vol. 
XXII, page 119), entitled ‘‘ The River and the Best Method of 
Embanking it,** I attempted to show how the various belts of vege- 
tation along the Indus in Sind came into existence and were 
aTOnged it were in a natural order along both its banks, and 
how futile it was to erect embankments as protective works cojinter 
to their gradutf development 

The risks run by persisting in the present bund policy were 
iafed pbipted piif; that no properly thought out working plan 
exists fbr ^btecitive works on the river; that one Engineer 
put inio pperatibn a scheme his Division, the full details of which 
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were unknown perhaps to the officer of the adjacent Divisions ; and 
that works in one locality naturally had a prejudicial effect on the 
protective works in another. 

Although the observations and conclusions in the article 
alluded to refer almost exclusively to Sind, and although Sind and 
the Punjab are two different Provinces, the geological character of 
the flat alluvial plain through which the Indus runs in both is so 
similar that the arguments which have been used in support of the 
contention in the one case could be made applicable in the other. 

That the conditions are somewhat analogous is borne out by 
the fact that a Sind Engineer was ultimately brought in to try 
and grapple with the problems at Dehra Ghazi Khan. 

I need scarcely say that my criticisms are, made in no hostile 
spirit to the great P. W. Department. My contention is that the 
bund policy in Sind tends to raise the level of the sectional area 
of the river within the bunds, and that when this area has been 
gradually elevated, the stream proceeds to swerve to a lower level, 
which is, of course, outside the area of the bund, and that no amount 
of works of protection will prevent erosion of the banks when the 
river has thus made a set on to them. This is what, it is to be 
supposed, happened at Dehra Ghazi Khan, and if the P. W. 
Department had properly gras[jed the situation the futile attempts 
to stem the onward march of the river would never have been made. 

The elevation of the sectional area of the river between the 
bunds is a factor in the question which the P. W. Department do 
not accept. So far back as in 1896, when the matter was broached 
to an experienced Engineer in Sind, he replied " that the embank* 
ments raise the river level is certainly open to doubt except in areas 
subject to tidal influence.” If doubts existed eight years ago, have 
any data been obtained since to disprove the theory ? According 
to Sir Evan James, Commissioner in Sind (see remarks later on). 
Government in 1896 were going to appoint a special officer, whose 
sole charge was to be the Indus, to watch its vagaries and as* 
certain if there were any laws under which it acts. If this officer 
was appointed, as presumably he was, he might be able now to 
throw some light on the subject, and it would be interesting to 
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hear whether my observations and conclusions are confirmed or 
not 

The embankments which were laid down everywhere in Sind 
up to the time, at any rate, when I left that Province, vii:,, 1897, were 
aligned without a thought apparently beyond present necessity. 
This is surely not the correct policy. 

This plan of closely hemming in the lateral overflows of the 
Indus by high earthern embankments is one that affects forest 
officers in Sind especially, for the building of these walls close to 
the cold-weather course of the river in that Province causes the 
forests situated outside that wall to be shut off in the flood season 
from the water-supply, to which they are legitimately entitled, and 
loss of irrigation facilitiesTor the forests means, of course, their prac- 
tical extinction. My . letter already alluded to was written with 
the object of drawing . attention to this> matter. I see from the 
Sind Annual Administration Report . for 1901-02 tliat this 
question was. still under discussion. The Conservator in alluding 
to natural regeneration, para, 44, wrote~-r-“ In perhaps half the 
forest area, having only its natural difficulties to contend with, 
a satisfactory and, in. some cases, excellent natural regeneration 
is present In the other half, of the forest area there is little or 
no regeneration either because the land is above flood level or 
because some bund pr mnal bank has made a desert of it, 
I am making a special representation to Government on this 
point.”, And again, (para. 95)-^“ The progressive deterioration of 
tlie forests due to constantly increasing bunds and canal banks has. 
naturally produced a state of moral weakness and want of con- 
fidence which results in babul lands being sown with inferior but 
hardy khandi, rather than risk disasters like that of Miani or the 
simple failures that have been so frequent.” 

The Commissioner, Mr. Cumine, in reviewing Mr, Gleadow’s 
report wrote~f“ The question whether, now that the flood waters 
have been so much cut off by * bunds' from the forests that He 
back from the river, there ought not to be a definite irrigation 
Siphjsm? Harked out for ;^ch such forest will engage the attention 
of tike Cpmmissiqner during thp present touring season.” 
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If the bund policy of the P. W. Department as regards 
the erection of embankments is to be persisted in the only 
alternative would appear to be Mr. Cumine’s very reasonable 
suggestion. 

Since writing the above, telegraphic news has reached the 
Bombay papers that the Kushmore Bund, which is at the extreme 
north of the Province of Sind, and which is an important work 
intended for the protection of the Jacobabad and Shikarpur 
districts, has been breached. The breaching of this bund is a very 
serious matter indeed. During the inundation season the Ex- 
ecutive Engineer of the district is under the necessity of residing 
clo.se to it, or practically on it, and a small army of men are 
entertained to patrol it night and day, in order that any damage 
may be promptly reported and repaired. That a .serious breach 
under the circum.stances should have taken place indicates either 
neglect on the part of the local staff to do their duty satisfactorily 
or that the damage was out of their power to prevent; and it 
is thought the latter is probably the correct explanation of the 
case. 

Admitting the latter explanation, the increa.sed apparent 
height of the floods in the vicinity of Kashmir, compared to those 
of previous years, .seems the obvious explanation, and this is yet 
another argument in corroboration of the theor)" regarding one of 
the direct effects of the protective works on the Indus. 

The P. W. Department are apparently quite satisfied because 
by their policy Government are realising by the embankment 
sy.stem in Sind a profit of ii? on the capital outlay para. 12 
of the Sind Administration Report for 1 893-94 quoted in part in the 
Indian pages 57 and XXII), but this figure does 

not indicate the real state of things. It is based merely on the profits 
realised from assessment on agricultural land, aiid the enormous 
losses by erosion of valuable forests, which it has taken a centuty 
or more to rear, and which were (in 1894) comparatively the most 
valuable per acre in India (tv^^para. 1 19 of the Sind Administration 
Keport for 1893-94), .are not taken into consideration ; neither are the 
losses resulting from shtittiitg off the^ water-supply from extensive 
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tracts, forests or otherwise, which are thereby rendered sterile, 
being covered with salty efflorescence. 

In 1894 the question of placing the bunds much further back 
from the cold- weather course of the river was raised by myself, 
and the Commissioner in Sind, Sir Evan James, who was sent a 
copy of my notes on the subject, wrote very courteously as 
follows : — 

“ The bund policy that has been followed in Sind of late years 
was called in question by Mr. Joyner and thoroughly gone into and 
decided upon by Government not long ago. I think, therefore, it 
is unnecessary to raise the question again. Government are going 
to appoint a special officer, whose sole charge will be the river Indus, 
to watch its vagaries and ascertain the laws under which it acts. 
Asa matter of fact, in the matter of bunds as in everything else, 
we have to cut our coat according to our cloth. Bunds are enor- 
mously extensive, and the further away from the river the more 
they cost, as the river runs along a ridge,* and bunds in lowlying 
ground are extremely expensive to build and maintain. Of 
the merits of the policy pursued, the revenue returns are the 
best proofs. The more care taken in repairing and extending 
bunds, where found necessary, the greater and steadier has been the 
increase of revenue, />., of cultivation. The uncertainty attending 
all cultivation and the loss and misery that results therefrom 
would be so enormous that any attempt to dispense with bunds 
would be quite out of the question.! Admitting, then, that 
bunds are necessary, the question of where to place them depends 
mainly on the set of the river, the height of the land, and the 
money available. No doubt to you as a Forest Officer it would be 
pleasant to have a large forest-clad area both sides of the 
Indus, but it would not be pleasant to the owners of the present 
lands to see their property practically destroyed.*’ 

I also submitted my notes together with Sir Evan James’ 
reply to Mr. Young, one of the ablest Engineers of the Province, 

* in my paper on the best method of embanking the Indus this is all shown in 
diagrams. 

1 1 he abandonment of bunds, as will be seen from ray paper, is not advocated. 
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at the time, and although I am precluded from quoting all what 
Mr. Young said, because he has since retired and I have not his 
permission to quote his remarks, which are marked private, he 
stated that the Commissioner had given a very fair, concise and 
correct reply to my plea. 

This being the opinion of the P. W. Department, it can only be 
repeated that their policy of trying to hem in closely the lateral 
overflows of the Indus does not appear to be invariably based on 
sound economic lines, and with the Dehra Ghazi Khan example 
before us, it would seem that the bund policy is scarcely one to 
be blindly followed. If my remarks meet the eye of any P. W. 
Department Engineer, it would be interesting if he would give us 
his side of the case in the pages of the magazine, taking this 
article in conjunction with my previous one. 

The absence of vegetation along both its banks and the character 
and disposition of such vegetation, if existing in almost gregarious 
belts, form a valuable index as to the best and most economical 
alignment to be followed in the long run for its embankment 
system, and until the P. W. Department realise this, it is believed 
that success in grappling with the Indus River problems can never 
be satisfactorily achieved. 


CORRESPONDENCE. 

GROWTH OF SPIRE IN SANDAL. 

The extremely interesting and excellent photograph on the 
“ Growth of Spike in Sandal,” which was most kindly taken by 
Mrs. Andrew, was sent to us with the following note by Mr. P. M. 
Lushington : — 

Enclosed is rather an interesting photograph of “ Spike ” taken 
by Mrs. Andrew. 

The left-hand flower-pot contains a branch of a healthy plant, 
the second contains a branch just attacked. The leaves have begun 
to bunch” and grow smaller. The third has two branches. On 



30 IND/AJV rO^ESrEA^ [jANir««Y 

the left one taken from a tree badly attacked, the other with hardly 
a leaf left, />., in the final stage just before death. 

I don’t know if you can print in the Indian Forester from an 
ordinary photograph ; if so, this may be useful to . you ; if not, will 
you kindly return it. 

P. M. Lushington. 

Coimbatore. 


WORKING PLANS. 

In thfe Septlember and October numbers of the Indian Forester 
affe tW6' articles by “ More Light under the title of “ Proportionate 
Felling 1h Sal P’orests.” 

The remarks in the first article apply so generally to all 
working plans that it may not be out of place to refer to the subject 
again and especikliy to invite the attention of the Honorary Editor 
tb' the suggestions given below t — * 

2; Defective ks tnaiiy of our working plans may have been, it 
is rather severe to lay the blame on them if the forests concerned 
ate only a few degrees less abnorthal at the ends of the periods 
covered. 

To begin with, our use of, the term “ working plan ” is rather 
loose. It may mean a plan extending throughout the whole life- 
history of a tree tree rotation), or else it may include only a 
single felling rotation, of anything front Vo to 4^ years. In India 
the term generally has the latter meaning, so that in the course 
of one “ tree rotation ” there may be a whole series of working 
plans.' - 

It Would have conduced to greater precision in the use of these 
technical terms if such successive plans had been called “periodic 
plans” or “ Subsidiary plans, ” or even “plans of operations,” and 
to have- kept the term “ working plan ” exclusively for the main 
scheme— underlying all the periodic plans in succession— ^r first 
bringing a forest to normal conditions and then for keeping it so. 

yntil a forest Is normal there can, ordinarily, be only one 
workmg4>lan, but there may ^ number of periodic plans, owing 
to the difficulty of going much into detail very far beforehand. 
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In all our working plans, at or near the beginning of Part II, 
there are three prescribed sections-^ 

(a) Object sought to be obtained. 

(d) Method of treatment. 

(f) Exploitable age or size. 

These three sections constitute the working plan proper, and 
must run through all the series of periodic plans until the forest is 
normal, with only such modification of elaboration as experience or 
necessity may call for. 

Any alteration of sylvicultural importance in the “ Objects of 
management’' must mean a far more decided break in the life- 
history of a forest than the winding up of one merely periodic plan 
and the starting of another. ... 

The “ Method of treatment ” should be included in the plan 
jjroperj because the changes in k ought not to be other than few and 
far between. The second periodic plan may differ from the first 
one, and the third from the second, but by that time permanency 
should have been reached. , * 

3, It is to be regretted that these three .sections are not 
printed separately from the rest of the details in our working plans* 
Only rarely do they, at present, take up more than a page of 
foolscap, so that the circulation of them to all divisions would not 
be very troublesome. If the Honorary Editor would, r even in an 
entirely unofficial way, publish .such a summary* for all working 
plans in Jiidia and Burma, or even simply a list or index of them, 
he would .render great service to the department. Having thus 
brought matters up to date, there would probably be plenty of 
room in the ordinary numbers of the Indian Forester for summaries 
of new plans on publication, and for an extra -index once a year. 

At present, no one outside the Imperial Forest School or the 
Office of the Inspector-General has access to all the working plans 
in existence, and so it is often next to impossible to fiiid out wliat 
has been done in other divisions. 

* We should be delighted to publish brief summaries of this nature if the 
offiwrs who piepiared the plans or those now engaged in working them would 
forward them to us,*^H6n, l&D, - " 
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In the early days of working plans in India, lOO copies of each 
were printed, and there was a pretty general circulation of them. 
Now-a-days only some 25 to 30 copies are issued, so that the books 
do not ordinarily travel outside a single circle, let alone into other 
provinces. 

4. It must also be tolerably certain that our working plans 
contain much other information which it would be to the advan- 
t^gc of the service to Ijave easily accessible. Representing, as they 
do, in a condensed form, the results of the study of a particular 
forest or series of forests, by specially appointed and professionally 
trained Forest officers, it is only reasonable to suppose that the 
observations recorded and the deductions made would be of 
material assistance to other officers engaged on similar work, 

I have written one working plan myself, but there was 
little or nothing original in it I read every plan on similar lines 
that I could get hold of, and made use of everything in them that 
I could. In my opinion every .working plan officer should do the 
same. 

All the information in working plans is more or less of 
interest and permanent value, but instead of issuing the books 
as they are to all officers, a better plan would be to take them to 
pieces and to issue summaries of them in a series of separate 
parts. Thus — 

Series L^Working plan proper. 

(Vi 4 ie para 2 above.) 

„ , 11 . — Physical and general conditions. 

Situation, soil, spring water level, configuration 
of ground, climate, etc. 

Series HI.— ^Growing stock. 

M , . The tree growth and the chief injuries to which 

. . subject 

. 

Densi;ty of stock, growth in height and girth,, and 
form factors of the principal species. 

^ V.— Utilisation. 

Markets ; saleable products^ etc. 
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Series VI. — Felling Regulations. 

Main fellings and subsidiary ones. 

„ VII. — Supplementary Regulations. 

Fire, conservancy, roads, buildings, planting, etc. 

5. The actual details and number of the above series would 
probably require further consideration, but there can be very little 
doubt that the publication of some such sets of summaries oT all 
existing working plans would be very valuable, and the issu^ of 
similar papers in each series, on each new plan as it appeared, 
would make readily accessible to ever3/one much of \vhat is knowiY 
of the more important species in our forests. 

The mere circulation of working - plans in their ordinary 
book-form would not be so useful. Even if all • officers interested 
in the .\v// or teak had access to the hundred or morekplans in 
existence for each of them, still the load of the books could not bd 
carted about in camp, and so they could only be used at heach* 
quarters. Even then, in order to learn something of any particular 
subject being worked out at the time, it would be neces.sary to 
wade through a huge mass of irrelevant material. 

The Agricultural Ledger Series of pamphlets is an excellent 
example of the sort of thing that is wanted.* Each paper hasra 
double set of numbers so that the papers can be bound in annual 
volumes or grouped in each special series as desired. 

6. There should be little or no difficulty in Cbmpiling such 
summaries of working plans. In the first place, the authors of 
plans could be asked to put together the required summaries 
within certain limits of space. In other casbs, the Honorary 
Editor could, doubtless, make arrangements. Once started, there 
should be no further trouble. 

The summaries would not need to be in exactly the 
same words as in the printed books, so long as the information in 
them was the same. Supplementary infonnatiort should appear 
in the form of foot-notes or in a “ Reniarks” column. As the 

*■ The Atinuat ^Proceedinjj!*’ published by the Director of the Geo!o.;^ical Survey 
furnish an even better example of the kind of annual publication the department 
requires.— Hon. Ei>. 
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summaries would not be, in any sense of the term, criticisms 
of the plans, authors of plans should have no objection to the 
publication of them, especially if given the first refusal of the 
drafting of them. 

The order of publication would naturally be chronological, 
based on the dates of sanction. Only in this way would the plans 
themselves appear in their right perspective, and be of use 
in tracing the gradual development of the science of forest 
inanagement in India. 

3i.r/ October 1904. X. Y. Z. 

A LARGE INDIAN MAHOGANY TREE. 

It may be interesting to readers of the Indian Forester 
to know the measurements of a magnificent mahogany tree 
which stands in the beautiful ground.s of the H)^derabad Residency 
in the “ Rung Mahal ” Gardens. 

Possibly this tree may be the biggest of its species in 
India. It is a pity that it was not pruned in its youth, since the 
bole is short. At breast height its girth is 16 ft. 4 in., but at the 
height of 9ft. 3in. it branches off into six different limbs, which vary 
in girth from 5ft. to 7 |ft. The tree has attained a height of I3cft. 
and is in fine foliage. 

I presume its age cannot be more than J09 years, since 
I believe seed was first introduced from the West Indies to 
Calcutta in 1795. I have not been able to a.scertain if the tree 
has ever seeded. 

. The Residency was commenced and completed during Colonel 
Kirkpatrick’s tenure of office as Resident betw-een. the years 
i 797 and 1805. 

W. I\ Biscoe, 

HvijERABAD: Conserifator of Forests, 

. 22 nd .October 1904, , , H. H, the Nisanls Dominions. 



’9^$l 


35 


REVIEWS AND TRANSLATIONS. 


TUK REVIEW OF FOREST ADMINISTRATION IN BRITISH 
INDIA, 1902-03. 

Readers of the mag^azine will perhaps understand why it 
is with very considerable trepidation that the writer answers 
to the demand made upon him to undertake a criticism of 
the Inspector-General’s Annual Review of Forest Administration in 
India. The reviewer nowadays is expected to forsake that deep-cut 
track followed throir^h 30 volumes of the Indian Forester and to 
jiroduce an article containing originality combined with wi.se and 
delicate criticism instead of pursuing that easier and broader way 
which needs but the scis.sors and the gum bottle. Even this path 
would not, however, prove to be .set with insuperable difficulties 
u’cre it not for the fact that one has to endeavour to so choo.se 
one’s terms and plirases that, whilst criticising favoiirabl}' or un- 
favourably the report (since a review must necessarily do the one or 
the other), there should be no suggestion of prai.sc (which w^e have 
heard termed gross flatter}') of the Government of India on the one 
hand and of criticism of Local Governments or their forest advi.sers 
and staff on the other. We would ask our readers to bear in mind, 
howe\’er, that cnjusvis hominis est errare — even possibly them.selves 
when they betake them.selves to the pen of criticism. 

Very little alteration in the total area of the forests in charge 
of the Department took place during the } ear. A mention is made 
however of the fact that the proportion of area under forest manage- 
ment to that of the total area of each Province varies greatly, from 
66*3 per cent in Burma to 3*9 in the United Provinces and Oudh, so 
that whilst the average for all Provinces amounts to 22 4 per cent, 
the proportion in each is not .so .satisfactory as might be inferred. 

Forest Settlement work still proceeds apace, and Burma with 
983 and Madras with 502 .square miles of finally settled reserves are 
especially noted, the major portion o( the 2,363 square miles under- 
going .settlement at the clo.se of the year V>eing situated in these two 
Provinces. 
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The remarks on the demarcation of forest boundaries will 
prove of interest, and the figures^ will not unlikely occasion some 
sOrprise, In the Bengal Presidency there are about 74,000 miles 
of forest boundary, in Madras 34,000 miles, and in Bombay about 
45,000 miles. Some 5,469 miles still require demarcation in the 
Bengal Presidency, the Punjab being responsible for ^ ths of this 
deficit; 1,859 miles are in Madras and 16404 in Bombay, where the 
forest area consists, in many places, of small isolated blocks. At 
the present rate of progress demarcation will be complete in Bengal 
in about five years, in Madras in one year, and in Bombay in about 
fifteen years. . The satisfactory progress of demarcation in Burma, 
where the forest area is being constantly increased by the addition 
of new reserves, is very noteworthy. 

We are glad to be able to record that good progress is being 
made in the survey work. Whilst a good map is indispensable 
before a working plan can be drawn up for any particular area, it is 
almost an equal necessity to the Divisional Officer if his duties 
to be efficiently carried out. During the year a total of 350 
sheets has been published, including eleven working plans and 
other special maps. Advance tracings and chocolate prints when 
required for working plan purposes were also supplied to Forest 
officers. 

The progress in that important branch of work, the prepara^ 
tion of working plans, is called satisfactory,” but the term is very 
considerably qualified by the remark “ when it is remembered that 
the Department is in most Provinces short-handed, and that the 
deputation of officers for the compilation of working plans is often 
at tiie expense of equally important work.” This remark applies 
only to the preparation. There is also the heavy work in cunnecr 
tion with the drawing up of the preliminary notes, the revision of 
obsolete plans, and general supervision to be considered We 
trust that the Government of India will soon see its way to the 
formation of a working plans branch, consisting of a special staff, 
which will be respdnsfblci under the Im^ctor^-Generai, for all 
wrecking plans work* Wte think that there can be ho two opinions 
amc^gst? professional men as to the yurgent need for . the formation 
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of such a staff or as to the immense value it will prove, both to the 
Government of India and Local Administrations alike. 

The total area under working plans is 33,264 square miles 
(Bengal, 25,851, Madras, 3,993, Bombay, 3,420), or roughly a little 
over one-third of the total area of the reserves. 

The report notes with satisfaction that the importance of 
opening out communications and of erecting buildings is being 
recognised in mo.st Provinces. The remarks on the former will 
bear quoting — “Of the Rs. 1,03,990 expended on new work, 
the United Provinces and Madras head the list each with an 
expenditure of over Rs. 19,000, which was closely approximated in 
Bengal. In the Central Provinces an outlay of over Rs. 14,000 
during the year as compared with that of Rs. 829 in 1901-02 proves 
the intention of the Administration to afford facilities for the 
removal of forest produce. The small e.xpenditure in the Punjab, 
in Assam, in Bombay, and in Burma appears to be regrettable. In 
the latter Province two Conservators remarkon the absence of 
roads and on the result this must have on forest exploitation, while 
a third . points out that the paucity of supervision and difficulty 
of procuring labour form a serious drawback . to the prompt 
opening out of needful communications. There is probably no form 
of forest expenditure which has so much direct influence on forest 
revenues as the construction and upkeep of export roads and 
inspection paths, and liberal outlay in this direction is necessary 
if satisfactory and speedy development of the valuable State forests 
is to be attained,” 

“ The expenditure on buildings, amounting to Rs.3,26,1 16, shows 
an increase of Rs. 64,277, to which almost all the more important 
Provinces contribute their share. Assam alone shows a saving 
both on new works and repairs on the comparatively insignificant 
sum of Rs. 10,000 expended during 1901-02.” 

“ Under new works Burma still heads the list with Rs.50,000, 
followed by the United Provinces with Rs. 39,000 and Madras with 
Rs. 32POO ; Bengal, Bombay and the Central Provinces coming next 
with* Rs. 24,000, Rs. 23,000, and Rs. 20,000, respectively. The large 
increase in activity in Bombay is specially noticeable. The record 
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of the year under this head is most satisfactory as showing that 
the importance of providing shelter for the Forest staff has 
received adequate attention in most Provinces.” 

On the subject of Forest offences w^e read some remarks whicli 
would appear to be addressed to the Department at large. After 
commenting upon the various reasons assigned for local variations 
in the nunibers of Forest offences the report continues — “ Putting 
aside other causes as affecting results only to a minor extent, it 
may safely be asserted that any large increase in Poorest offences 
denotes either that the restrictions placed upon the people arc 
intolerable or that it is worth while to evade them. Both the 
intolerance and evasion may indeed be only temporary, due to a 
falling off in local prosperity for which provision should have been 
made in increased liberality in the utilisation of State forests ; but 
when in normal circumstances, on which Forest rules and settle- 
ments are necessarily based. Poorest offences increase in number, 
further enquiry into local conditions becomes desirable in order 
to decide between the requirements of the tenantry and those 
of the forest, in justice to both.” VVe think that this note 
has the true ring in it, the note of the broad-minded, able 
forest administrator in contradistinction to those foresters who 
consider the reserved forests as so many sacred preserves into 
which no one unrobed in the .sylvan garb and unarmed with the 
insignia of office may enter and from which the taking of a few dry 
sticks, the loppiilg of a few branches, the grubbing- up of a few wild 
edible roots qr thegffazing of a few hungry cattle in times of stress 
is a matter for the criminal courts. Just so .soon as the people reali.se 
that the closed forests are really their bank, u|[X)n which they will 
always be permitted to draw in periods of dire distre.ss, .so soon will 
the police work of the department be reduced to the irreducible 
minimum, and the arrival of this happy millenium is in the hands of 
the department alone. 

The area under protection from fire increased during the year 
by 1,763 square miles, the principal additions being made in Burma 
and the Central Provinces. It now reaches a total of 36,651 .square 
miles. Of this area, however, a certain proportion is left without 



1905] REVIEW OF FOREST ADMINISTRATION OF BRITISH INDIA 39 

the supervision of a special staff, with the inevitable result that fires 
are unusually frequent. In future it will be unnecessary to take 
such areas into account when considering the results of organised 
fire conservancy, for if a forest is worth protecting the expenditure 
involved in supplementing mechanical aids to success by the enter- 
tainment of a staff of watchers is also justified, and if it is not 
incurred those forests which are not specially protected may more 
conveniently be classified with others which, by their nature, are 
self-protected.” VVe cannot but think that this point has been some- 
what lost sight of in the articles that have appeared in the magazine 
on fire protection in teak forests in Burma and the questionable 
necessity thereof. One reason put forward by several of the writers 
has been that this work entailed keeping the Forest guards entirely 
on fire operations, and that consequently the* Forest work and 
supervision suffered. Fire protection in its proper sense surely 
necessitates the entertainment of a special staff of fire patrols during 
the dangerous period, and if these men do their duty properly the 
Forest guards should be able to carry on their work in their 
customary manner. We view the decision now come to as a move 
very much in the right direction ; an J one wonders how a forest 
with merely a cleared line of greater or less width round it ever 
came into the category of ‘fire protected.’ Burma, where the 
difficulties of extinguishing fires can be easily understood, shows 
the highest percentage of fires, followed by Bombay. The remark 
that ‘ in certain circumstances the beneficial effects of the exclusion 
of forest fires are not apparent for many years may perhaps allude 
to the fact that the Government of India are more inclined to agree 
with the Local Government than with the writers of the articles on 
fire protection in teak forests as to the policy to be pursued in 
Burma. 

Year by year the grazing question comes nearer to a satisfactory 
.solution for those chiefly concerned. Only about 17 per cent of 
the State forests are closed entirely to cattle, and these in time 
of scarcity would be thrown open. We agree with the report 
that, in face of these statistics^ it cannot be maintained that the 
interests of the agricultural or cattle-breeding communities are 
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subordinated to those of forest conservancy in India. Taken 
as a whole, the State forests provide a large proportion of the 
grazing grounds of the Empire and also constitute a reserve 
area which may, in time of need, be of the utmost importance. 
Under sylvicultrue the following remark appears to be more 
particularly applicable to Burma under present circumstances : 
“ Operations for the purpose of aiding the natural reproduction of 
the principal trees do not appear to have been frequent, although 
they must in many cases be almost a necessity in these areas, 
where the effects of fire conservancy result in favouring the inferior 
growth. From some Circles are recorded interesting details of 
the progress of investigations or of experiments made in the 
endeavour to asxrertain the reason of the failure of teak regeneration 
in protected forests. So far as these have proceeded it appears 
evident that the absence of sufficient light or the presence of 
excessive undergrowth are the retarding causes ; but the problem of 
how to provide, over large areas of natural forest, for the former 
without inducing the latter is still* unsolved.'’ 

As regards minor products investigations are said to have 
been in progress in re Musa fibre, cassava cultivation, the manu- 
facture of wood and bamboo pulp for paper-making and the value of 
various latices of rubber- producing plants. “ Much valuable inform- 
ation was collected, which will, it is hoped, lead, to the utilisation of 
many forest products whose value has up to the present been 
overlooked or neglected.” We think we are correct in saying that 
concerning some of these materials much information has been 
collected in past years by individual officers. Some of this has 
found its way into the office of the Reporter on Economic 
Products ; other portions have remained stored in the heads of the 
individuals themselves, and the remainder, perhaps the major por- 
tion, has passed on to find its final resting-place in the voluminous 
pages of the formidable Annual Reports qf a prehistoric generation 
of Conservators, or in the tightly-packed pigeon-holes of their 
o^ces. We are unabie to perceive how such information is to 
be made available and useful to the department at large in the 
future untn there is mme form of annual official departmental 
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publication into which it can be collected and is 5 ?ued for g^eheral 
reference. 

The following statement shows the outturn of timber^ fuel, 
bamboos and minor forest produce from all forests, reserved, pro- 
tected and unclassed, under the control of the Forest Depart- 
ment : — 


I'residency 

I’iniher and Fuel. 

Bamboos. 

Minor Produce. 



C. ft. 

No. 

Rs. 

Bengal 

1 1902-03 

1 1901-02 

181,345.643 

170,735.735 

282,851,296 

142,019,425 

27^27,405 

26,64,142 

Madras 

f IQO2-O3 
\ 1901-02 

21.958.556 

18,730.441 

35 844,728 
39,217,618 

11,44,255 

11,90,567 

Bombay 

r 1902-03 

1 1901-02 

42.596,413 

42,13,4901 

1 4,479.201 

1 4,662,295 j 

7,39.691 

6,83,424 

Grand Total 

245,900,612 
23 i.tH^ 1,077 

32, ,175, 225 

>86,799.338 

46 ,n, 35 > 

45.38.133 


This shows an increase of about 14 millions of cubic feet in 
the outturn of timber and fuel and 136 millions of bamboos ; the 
latter mostly from Burma. 

It will come as a surprise to' many that the demands of 
grantees and right-holders absorbed about one-third of the total 
outturn from the forests of the State, whilst the total minor 
produce. bestowed free of cost to private individuals living in the 
vicinity of the forests comes to approximately the same figure. 

As showing that the forest estate is commercially on a 
.sound basis, it is satisfactory to note that the gross revenue 
(Rs. 1,94,71,540) was Rs. 16,47,825 in excess of last year, and 

7,83,982 in excess of the average of the past five years. The 
surplus amounted to Rs. 82,22,209, being Rs. 11,44,882 m excess 
of 1901*02, and Rs. 1,66,396 in excess of the average of the past 
five years. 

The value of produce given free to those resident in the 
neighbourhood of the forests was Rs.2 1,60,904 in Bengal and 
Burma, Rs.64,053 in Madras, and Rs.10,97,000 in Borhbay. As is 
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customary, no credit was taken for this sum of Rs.33,2i,9S7, which 
amounts to about one-sixth of the gross revenue collected in the 
State forests. Especially with regard to grazing is the liberality 
of the Government evident, as the value of free grazing equals the 
amount of revenue collected under this head. 

The report alludes to the fact that twenty officers from the Im- 
perial and Provincial Services were on foreign service during the 
year hi Ceylon, Egypt, South Africa, Malay States, South Nigeria, 
Siam, Trinidad, Mauritius, etc., whilst applications from others, 
including several from Native States in India itself, had to be 
refused owing to the short-handedness of the staff and the im- 
possibility of supplying the men. During the year there was no 
change in the sanctioned establishment 

In conclusion we would wish to look back a year and re-quote 
a paragraph* from the last Government of India report quoted in 
your Review of last year. ‘‘ The attempt to pursue these investi- 
gations ” («>., investigations into the economic and commercial 
value of minor products, etc.) with the aid of a staff already 
fully occupied in the protection of the forests and in exploit- 
ing their major products must greatly restrict the sphere within 
which the Department has to confine its investigations, but with 
careful research, directed by men of experience and business capa- 
city, it is probable that the true value of the various economic pro- 
ducts of the forest will by degrees be ascertained and markets 
created for their disposal.” In conjunction with this remark there 
was also a mention of the absence of a Forest Bureau of Enquiry 
and Investigation. We have looked in vain in the report under 
review for any further allusion to this important subject. 

JlCONOMIE FORESTIERE.t 

A NEW FRENCH BOOK ON FORESTRY. 

Mr. Huffel, of the Nancy Poorest School, has just published the 
first volume of a new work on French Fore.st Economy, in which 
Voi. XXX, i.p. 30, 

t Ecjmnm Forestihre^ by G. Huffel, Professor of Forestry at the Nancy Forest 
School, Volume I, published by X-hdeo Laveur, 13, KiJe des Saints-pferes; Paris. 
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the forests are considered from the point of view of human require- 
ments and industries. 

This first volume contains four parts - 

I. The Utility of Forests. 

II. h'oresi; Properties and Forest Leg^islation. 

III. F brest Policy. 

IV. A Review of Forestry in P'rance, and Statistics of PTench 

P'orests. 

Part I, on the Utility of P'orests, is perhaps the most interest- 
ing part of the book for a non-P>enchman. 

The first chapter deals with the various kinds of forest 
produce, both at home and abroad, and their importance, financial 
and industrial. 

The second chapter gives a most interesting recapitulation of 
all the results of modern experiments and observations, both in 
PVance and in other countries, regarding the effect of forests on 
the climate of a locality. 

The influence of forests on the temperature of the air and of 
the s(dls, on the h)'grometric state of the air, and on the rainfall, 
is e.xhaustiv^ely dealt with, and the results of modern research in 
Plurope on this interesting subject are very clearly set forth. 

The third chapter is devoted to the influence of forests on 
springs and streams and on the subterranean water-level of a 
locality, and the results of all modern experiments and observations 
on these matters are plainly summarised. 

A chapter on forests of protection follows, in which the utility 
of forests, and of artificial reboisement, in preventing torrents, 
avalanches, and moving sands, during the past century, is exhaust- 
ively reviewed. 

The last chapter of this part of the book deals with the utility 
of forests as a means of obtaining revenue from waste, unculturable 
land, of draining swamps, of improving the atmosphere near towns, 
and of affording beautiful and beneficial resorts for the people. 

Part II deals with the historical development of forest 
properties, whether belonging to the State, to village communities, 
or to private owners, and di.scus.ses the question of forest rights 
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A second chapter reviews the forest laws, ancient and modern, 
in France and in the French colonies. 

Part III opens with a chapter on the taxation of imported 
timber and wood from the point of view of natural and political 
economy, and continues with a chapter on the responsibility of the 
State, and its right of interference in the working of forests in 
order to protect the general interests of the present generation and 
to ensure the welfare of future ones. 

The third chapter of this part contains a very interesting his- 
torical review of the French Forest Service from the twelfth century 
up to the time of Ragneris and Broillard. 

Part IV also opens with a chapter on the history of the 
forests of France from the earliest times up to the present day, 
and is followed by a general description of the principal forests 
in France, and their condition and value at the present time. 

The last chapter is devoted to statistics of the forests and of 
the forest admini.stration in P'rance and in the French colonies 

We can confidently recommend this most interesting and 
useful book to everyone interested in forests, whether PVench or 
otherwise, and we look forward with a keen anticipation of pleasure 
to the publication of the remaining two volumes. 


AN INTRODUCTION TO THE STUDY OK FORESTRY.* 
This is a small pamphlet, evidently the work of a non-profes- 
sional forester, recently published under the auspices of the County 
Gentlemen's Association, Limited. We welcome its appearance 
most heartily, since it marks a distinct step in the right direction 
in that it proves that the question of afforestation in Britain is 
making progress, and progress amongst the very class who can 
most assist the good cause. Sir Harold Hewett’s little work does 
not pretend to teach the trained forester anything. It is chiefly a 
compilation - based upon Dr. Schlich^s “ Manual of Forestry ” and 

* ‘An Introduction to the Study of Forestry in Britain,’ by Sir Harold G, Hevvett, 
Bart., London, the County Gcntlemen N A«st>ciatioii, Ltd., 2 , Waterloo Place, Pall 
MaM, W. Price 25 . 6«/. 
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Professor Gayer’s ‘‘ Waldbaum.” In his preface the author states 
his reasons for drawing it up. “ There are several works on forestry 
in the English language, and from time to time fresh ones appear. 
The principles laid down by the various writers agree in the main, 
but the methods recommended differ no widely as to bewilder 
a beginner who is trying to study the subject by himself. The 
object of these papers is not so much to teach forestry as to give 
a beginner a shove, so to speak, in the right direction ; to criticise, 
compare and, when possible, to reconcile the advice given by the 
various writers ; to be, in short, nothing more than an introduction 
to the study of forestry.” 

“ With all respect to our British foresters, it is assumed that 
the principles of sylviculture, as taught by Professor Schlich in his 
* Manual of Forestry,’ are sound.” We profess‘ional foresters can 
assure Sir Harold and his readers that they will not be in any 
danger of going astray by their a.ssumption. 

Sir Harold begins by pointing out that it should be clearly 
understood that there are in Britain two schools of forestry — the 
old or British and the new or Continental. To the old school belong 
nearly all our writers, and most of our woods are worked on its 
system. The ” P'orester,” by Brown, is still its standard work. In 
the host of other books one only need be noticed, “ Practical 
F(jrestry,” by Curtis, a second edition of which appeared in 1898. 
This book was written by a Professor of P'orestry at Downton 
Agricultural College, and is laid down as one of their te.xt-books 
b}^ the Surveyor’s Institution, and may be taken as representing 
British forestry up to date; it is worth a perusal as affording 
an interesting proof that the study of forestry in Britain is almost 
at a standstill. The 6th edition of the “ P'orester,” edited by Nisbet, 
which appeared in 1894, may be .said to mark the boundary between 
the two schools. In his preface Nisbet says it is an attempt ” to 
engraft the modern continental .science of Sylviculture upon the 
old British stock of Aboriciilturc.” Sir Harold designates it a 
jumble of advice which is confusing to the beginner. We then 
come to the standard work in English, Schlich’s ‘ Manual ’ of five 
volumes, the first two of which our author considers are sufficient 
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for the student to begin with. Sir Harold, after pointing out that the 
difference between the two schools is that the new one is scientific 
whilst the old one is not, then considers his subject under the head- 
ings Shade-bearing Trees, Choice of Species, Nursing, Thinning, 
Underplantiag» The Density of Crops, Improvement of Existing 
Woods, a very important subject, Measuring Woods, ending with a 
few remarks on the subject of the necessity of evei*}^ forester having 
a small handy book of tables, formula?, etc. 

Whilst congratulating the author on his interesting work 
we could wishs that, in these days of cheap publication, he had 
found it possible to Issue it at a lower price. In a second edition 
we shall hope to see it appear at a shilling, which would place it 
within the reach of a larger circle of readers. 


SHIKAR AND NATURAL HISTORY NOTES. 

A TRIP IN CANADA.* 

THK fAJMl’.KR TKAOE ON l.AKK HURON. 
nV C01« G. F, PEARSON. 

Parry Sound is the great centre of the lumber trade on Lake 
Huron, and my old instincts have brought me here to sec how' they 
do things. Here conservancy is truly at a discount, or rather of no 
account at all. There are three great companies at work, all busily 
engaged in cutting up trees into planks and scantlings at a rate 
that xan only be realised by those who have seen it. I have just been 
over the works of the Parry Sound Lumber Company, which are the 
most up-to-date, and do 140,000 superficial feet of .sawing each 
day of 10 hours — partly planks, partly scantlings. I have never 
seen, either in the Black Forest or elsewhere in Germany or France, 
anything to approach their machinery for simplicity and practical 
efficiency. The whole is driven by a horizontal 750 h. p. steam 
engine, which works beautifully. The. smaller pieces are cut up 

* Extracts from letters written to Mr. Ekrdley-Wilmof, Inspector-General of 
which be veiyr kindly placed at the disport of the Hon. Editor. 
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by a series of parallel chain saws, which dra^ the logs in sheets 
against the circular saw. But the most marvellous piece of machi- 
nery I ever saw of the sort was the heavy steel table which carried 
the heavy logs and worked backwards and forwards against a huge 
saw, which ripped through them as if they were butter. Two men 
only stood on the table to work the levers ; a log was brought in on 
a trolly dragged by a chain; it was rolled on to the table, gripped 
by the levers, the side slit off, turned over and squared, and finally 
cut up into planks or scantlings in far less time than I have taken 
to write this, each plank being thrown out and put aside much 
like the sheets of the limes are thrown out and folded in the 
Times Printing Office. 

Just think of the destruction of forests at about a million feet 
of sawing per week in this mill alone, and there are three big 
mills here all going, besides smaller ones. It must be a thriv- 
ing trade too. Just now all sections of the trade are working at 
high pressure, and good lumbermen — the experts at the work 
called “ Gangers ” — are earning lOO to T20 dollars a month, 
that is, about ;^20 to ;£'25 a month. Ordinary lumbermen get 
commonly 30 dollars a month and their keep, which in the forest 
comes to about another 23 dollars a month. PTom this you 
may judge the importance of the industry, and of how little use it 
is to talk to people here about their real interest in conserving 
the forests as the richest capital in the country. They assent to 
this at once when you talk to them, but they say that present 
interests are too great to think of it. You might as well talk to 
the coal owners in South Wales on the subject of preserving their 
precious supply of .steam coal, which is unique in the world. 
Government is powerless to interfere, as private interests are so 
strong and so many thousands of men get their living by the 
works in either case. But it seems to me a sad thing that nothing 
can be done to regulate this fearful expenditure of capital* 

The lumbermen are a rough and hardy lot of men and work 
all the winter in the forests, as all the timber is brought to the 
river over the snow. The men who work in the mills at Parry 
Sound get I'SO to 1*60 dollars a day and keep themselves, 
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which they do for 15 to 16 dollars a month, so their pay is about 
the same as the others — about 8 s. 6 d. a day. But they work ten 
hours for it, and work hard, which men won’t do in England. Some 
of these men are wonderfully clever at their work, as I saw myself. 
You can hardly imagine what a rate the machinery moves at. 
As soon as the log automatically appears on the table, the man in 
charge has to estimate what it will cut up into, and as soon as the 
first side is ripped off, he sets the machine accordingly, and it is 
cut up. There seem to be few mistakes and no waste. 

Sleepers, or “/w ” as they call them here, are never Sawn. 
They say they last twice as long if not sawn ; they just take a 
tree about three-feet girth and cut it into lengths and roughly 
square it with an adze, and sometimes only just cut a place for the 
chairs. 

The Manager of this great concern was a young fellow 
hardly over thirty, who had the direction of the whole works. He 
was most kind and civil, and a very clever intelligent man, full of 
interest in his own work and keen to hear about our work in India. 

I do not know what pay he received, but it was probably well over 
;;^i,ooo per annum. He was a highly educated man, though he was 
dressed like and had the^ appearance of an ordinary lumberman. 

The whole place is unique. It is like a typical backwood 
settlement on the shore of Parry Sound. All round, you may say 
for miles, you see nothing but lumber stacked up, which tugs and 
barges come to tow away ; or it goes by rail from Rose Point close 
by. Most of the wood here is white pine, but there is a little red 
pine and hemlock. 

Wood here is truly like gold and silver in the days of Solo- 
mon— “ of no account.” It seems to offend one’s senses to See the 
waste. Walking round there are in eVery cove and every inlet and 
at every little stream hundreds and thousands of logs and even 
planks and scantlings in every stage of rotting away, and no one 
thinks it worth while to collect them. 

There are a few good houses and stores, barber’s shop, Method- 
ist 4hd Baptist chapels, etc., but most of the place is saw mills 
and rough shanties, in which the lumbermen live. ' The Hotel 
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is quite a decent one, but very noisy, people coming in and 
walking about and having drinks and talking till after i a.m. 
at night. 

To-day we go to Rose Point, which is a pretty quiet place 
round the corner of the Harbour, where they say there is a 
comfortable quiet hotel. Coming up here in the steamer from 
Pennetang on Lake Huron, which is about three hours by express 
train by rail from Toronto, I put up at a hotel on an island which 
belongs to (and the hotel is run by) Colonel Cautley, of the old 
97th (now West Kent) Regiment. He is a grandson of Sir Proby 
Cautley, who built the Ganges Canal, and nephew of General 
George (Bengal Corps) and Colonel Dick Cautley, who used to live 
in the Dun. I spent three days very pleasantly there. 

If you ever came this way I .should advise your going to the 
Rose Point Hotel, a couple of miles off, a pretty quiet place, 
served by a launch which runs up the Harbour continually. 


A ])KA1) ELEPHANT. 

A letter in your number for June 1903 a dead elephant 
has reminded me of a ca.se I was unable to account for. 

A timber working elephant on must and doing serious 
damage was shot in the hind leg. He w^as then fettered and 
turned into the jungle to recover, and after being there over a 
month was very nearly w^ell enough to travel and get to work 
again. 

The mahout saw him one evening, and next morning 
found him lying on his back, in a dry buffiilo wallow, dead 
with his feet in the air and trunk spread over backwards as des- 
cribed in the letter referred to. No reason could be given for his 
death. 

Unfortunately I could not get there in time for a post mortem^ 
but up till the time of his death he had appeared quite fit and the 
wound was doing well. The wounded leg showed no signs 
of anything wrong and the bone was quite .sound. 
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The only reason r could think of was that he had been 
sleeping by the "bufifalo wallow, had rolled into it and had not 
been able to right himself as his leg was still weak. In conse- 
quence he could not get off his back, and like a .sheep when “ cast” 
had died from the effect. Is this a possible explanation in this ca.se 
and the case referred to in the former letter ? 

L. Vale Bagshawe, 

Bombay •Burma Trading Corporation,^ 

22nd October ig04. Kindaty Upper Burma. 


EXTRACTS FROM OFFICIAL PAPERS. 


OBITUARY. 

MR. J. MK.SSER, I.F.S. 

It is with great regret we have to announce tlic 
death from blackwater fever of Mr. J. Messer, Deputy 
Conservator of Forests, Up[)er Burma. 

Mr. Me.s.ser was appointed to the Indian Forest 
Service on the ist January 189^1, and was posted to Burma, 
in which Province the whole of his service was spent. 
He served both in Lower and Upper Burma, and was, at 
the time of his death, in charge of the Katha Division, 
Upper Burma, which, save for some six months’ leave, he 
had held charge of for nearly seven years. 


MADRAS FOREST MEMBER’S TOUR IN ANANTAPUR. * 
Lord Ampthill, during one of his tours while Governor of 
Madras, was impressed by the prevalence of discontent with forest 
administration which existed throughout Anantapur and Kurnool 
districts. Mr. Sim, the Forest Member of the Board of Reveiilie, 
was accordingly deputed t o tour through the two di.stricts and 

* Xheae papers were kiad!y placed at t«e di^bsal urthTH^ilio^ar^ 
jOiOei'd of George. , , , 
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enquire more fully into the complaints received. The Government 
of Madras have now issued their resolution on Mr. Sim’s detailed 
report of his tour in the Anantapur district, and a perusal of the 
report produces the impression that after all there were very few 
causes of complaint, and only such as could easily be remedied. 

The district is typical of the dry inland part of southern 
India. Bare, dry and famine-stricken, it is studded with a number 
of isolated rocky hills, and surrounded on all sides by land which in 
a year of good rainfall is cultivated right up to the foot of the hills, 
but which in an unfavourable season remains uncultivated, giving 
rise to the impression that there still remain large tracts of waste 
land awaiting to be brought under cultivation. In such a locality 
reservation is necessarily confined to the isolated hills, and its 
necessity is emphasised by the general bareness* and poc^rness of 
the district. Under such circumstances reservation and afforesta- 
tion must inevitably be accompanied by some measure of incon- 
venience, if not actual hardship, to the villagers, which must ther^ 
fore be endured with as good a grace. as possible. ? . 

The growth on these hills is at present miserable. It will nev©r 
be good, but should with careful management suffice to meet the 
every-day requirements of the agricultural population. The 
treatment indicated is simple, w., rest, absolute and protracted~j!^ 
half mejisures will suffice ; and with this end in view the sug- 
gestion to import fuel and small timber from the neighbouring^ 
district of Kurnool is very sound. The experiment was tried 
some ten years ago in Cuddapah district, where a lead of fifty mil^ 
by rail was found to be the maximum possible without the Depart- 
ment losing money on the transaction. The railway, however, 
did give special rates ; and it is very unlikely that they will 
do so now that their dealings with the Forest Department have 
been so much restricted by the im[>ortation of coal. 

Complaints were common that reserve boundaries came 
too near to. villages and cultivation, but such a state of affairs 
is met with all over India, and, provided reservation i.s ccnfined 
to areas unsuited to cultivation, little can be done.. The pro- 
posal to exclude small pcjrtions of reserves adjoining cultivation 
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in order to provide standing-room for cattle used in cultivating 
is a makeshift and not likely to be conducive to any good result. 
Either the.cattle have standing-room outside the reserves, if that 
really is what is wanted, or they have not, in which case some 
much more drastic step is indicated than cutting out a few square 
yards as a cattle-stand. 

The old standing question of unrestricted grazing comes up 
again, and it is satisfactory to note that the principle that any 
reserve can accommodate as many cattle as exist in the neigh- 
bouring villages has not been admitted. In Anantapur the cake 
has been eaten and only the crumbs remain. Until a fresh cake is 
made, the reserved areas will stand only the very lightest 
grazing, and a perusal of the re{x>rt indicates this as the rock 
upon which the attempt to re-afiforest the denuded areas may 
come to grief. If any good is to result, heavy grazing within the 
reserves must practically cease. It sounds a severe measure, but 
it is indispensable. The proposal to reduce the grazing fees, already 
very light, by one-third has not met the approval of Govern- 
ment, and another proposal to allow the issuing of half-yearly 
licenses, which has been sanctioned, will give much extra work, 
more opportunity for oppression, and is likely to only give relief 
in a comparatively few bond-fide cases. 

Complaint was made of the absence of boundaries and the 
consequent accidental trespass into reserves. That boundaries 
should be clearly indicated is essential, but few Forest officers 
will be able to agree with Mr. Sim when he says “ that a system 
of external and internal belts of live thorns, twenty or thirty feet 
wide, on the block-house .system, and with openings only at recog- 
nised intervals, would go far to stop theft, trespass and fire.” A fence 
absolutely impassable throughout its entire length is perfect. Anything 
else is worthless as regards keeping out would-be trespassers. No 
fence which can be erected in this country with reasonably limited 
expenditure is capable of remaining intact for long against 
the attacks of man and beast. Indubitably both man and beast 
will attack it, and the fence, instead of fulfilling the part it was 
meant to, will remain a monument of misdirected energy. We 
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put no faith in the moral effect of interrupted fences, and think 
that the instances quoted in the report as furnishing examples of 
the good effect of such fences can scarcely be relied upon as trust- 
worthy. The fences referred to were low stone walls erected iq the 
famine of 1876 ; they are by no means intact and offer no appreci- 
able obstacle to the passage of cither man or beast. The most 
reasonable interpretation of the fact that the growth within those 
walled areas is better than in the un walled ones is that in 1876 
walls were erected around the best and most promising of the 
reserves. 

A proposal to remove unclassed forests from the control 
of the Forest Department and once more place them under the 
subordinate Revenue authorities has been negatived by Govem- 
ment. The proposal was based on the ground that such a step 
would free the villager from interference and annoyance, 
and enable him to get his wood and other produce under cover 
of a simple form of permit, bearing the village officer’s recom- 
mendation and the tahsildar’s sanction.” It certainly does not 
sound a very simple procedure, and makes one wonder what the 
unfortunate villager could do in the event of the village officer 
being loath to give a recommendation or the tahsildar his 
sanction. 

Numerous other points are carefully dealt with in the 
report, which is interesting and valuable not so much, perhaps, on 
account of what has been achieved by the deputation of Mr. Sim 
to make the enquiry but as showing that many of the causes of dis- 
content are beyond the reach of remedy for the present at any rate, 
others are trifling or imaginary,.and the remainder are not of such 
grave importance as to have necessitated the special deputation of a 
Member of the Revenue Board. PI very one of them would, we are 
of opinion, elsewhere in India have been dealt with locally as the 
result of a thorough inspection by the Conservator, who is essen^ 
tially an, inspecting and advisory officer, or failing this a useless 
luxury. 
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MISCELLANEA. 


THE EVOLUTION OF THE HORSE 
Professor H. F. Osborn referred to the three independent lines 
of research being carried on by Professors Ewart, Ridgeway and 
himself, and hoped that they would be able to bridge the interval 
which at present existed between the fossil, the historic, and the 
recent races of horses. He gave an account of the explorations, 
begun three years ago, of the American Museum, which were 
rendered possible by a liberal gift from the Hon. W. C. Whitney. 
The object of this search into the fossil history of the horse was to 
connect all the links between the Lower Eocene five-toed and the 
Lower Pleistocene one-toed horses, and to ascertain the relations of 
the latter to the horses, asses, and 7.ebras of Eurasis and Africa. 
The first result obtained is the proof of the multiple nature of the 
evolution of the horse during the American Oligocene and Miocene 
periods. Instead of a single .series, as formerly supposed, there are 
five — one leading to Neohipparion, the most specialised antelope- 
like horse which has ever been found; a second, of intermediate 
form, probably leading through Pratohippus to Equus, as Leidy 
and Marsh supposed ; a third leading to the Upper Miocene 
Hypobippus, a persistently primitive, probably forest or swamp- 
living horse, with short-crowned teeth adapted to browsing rather 
than grazing and with three spreading toes ; this horse has recently 
also been found in China. A fourth and fifth line of Oliogocene- 
Miocene horses became early extinct This polyphyletic or 
multiple law is quite in harmony with the multiple origin of the 
historic and recent races of horses as lately established by Pro- 
fessors Ridgeway and Ewart The Pliocene horse of America still 
requires further exploration before it can be positively affirmed 
either that alLthe links to Equus are complete or that America is 
indubitably ,thQ source of this genus. The Lower Pleistocene of 

^ in Section D. of the Britiah' As^dciation on 

Ai^gust't9Q4^ .... . 
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America exhibits a great variety of races, ranging in size from 
horses far more diminutive than the smallest Shetland to those 
exceeding the largest modern draught breeds — yet all these races 
became extinct and did not survive into the human period as was 
the rase in South America. The relations of these North Ameri- 
can races to those of South America and of Asia and Africa is a 
subject requiring further investigation. 

The address was illu.straled by plu.tographs of a large .series 
of models, of osteological preparations showing the mechanism and 
breeds of the horse, and of the mounted fossil specimens recentl)- 
discovered. 

Professor P2wart referred to the fact that in pre-Glacial times 
there were several distinct species of PIquida; in the New World, 
arid that one of the (jbjects of the present inquiry is to connect 
the recent Equida: with these or other extinct forms. Before it‘ is 
possible to point out the connection between the true horses and 
the pre-Glacial or Pleistocene horses it is necessary To determine 
the number of species and varieties of the horse now extant. He 
described at some length Prjevalsky’s hor.se, the Norse type of 
horse still found fairly pure in the north-west of Scotland, and the 
recently discovered Celtic pony. He referred to Prjevalsky’s horse 
as the least specialised of living Equida;, as evidenced by the 
character of its mane and tail and the presence of a complete set 
of callosities, and he discussed the question as to whether it i.s a 
mule or simply the offspring of Mongolian ponies run wild. The 
Norse type of horse differs from Prjevalsky’s in its heavy mane 
and tail, finer head, and smaller ears; The Celtic pony is the most 
specialised of living P^quida;, as shown by the absence of such 
vestiges as fetlock-pads and chestnuts from the hind legs, arid the 
presence of a peculiar tail-lock which adapts it for a subarctic 
habitat. Photographs were shown to illustrate These various 
features. 

Professor Ridgeway then .stated some of the evidence which led 
him to conclude that a di.stinct species or variety of the horse had 
been specialised in North Africa^ Darwdn supposed that not only 
was the Arab horse the result of artificial breeding by the Arabs 
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but that the dark colour of the English race-horse was due to the 
Arab dislike of light coloured horses. History puts it beyond 
doubt that the Arabs had no horses at the beginning of the 
Christian era, and that they obtained their famous breed from 
North Africa ; and so far from their disliking light-coloured horses, 
they have a . predilection, on religious grounds, for white or grey 
horses, as had the Germans, Greeks, and Romans. Bay and other 
dark-coloured horses were well known in Northern Africa and 
Western Asia many centuries before the Arabs owned horses. The 
horse appears for the first time on Egyptian monurhents about 
1500 B.C., and is almost always painted brown, and those ridden 
by Libyans and depicted on pottery (at Daphne, B.C. 660 — 570) 
are always painted dark. These horses were not imported into 
Northern Africa from Asia; on the contrary, Solomon (tenth 
century B.C.) and his neighbours imported horses from Egypt, 
which must have been of a superior race. These horses were 
obtained from the LibyanTribes (as none of the other peoples in 
that region possessed them), and from them also came those of 
Southern Spain, the ancestors of the Andalusian and Pampas 
horses. The Libyan horses passed into Sicily and Southern Italy, 
and in the games of Greece and in Roman times they were the 
fleetast known. The bay horse therefore not only belongs to 
Africa from the earliest times but was then, as now, the swiftest. 
The Libyan horse.s show a greater tendency to stripes than do 
Asiatic horses, and the former often lack hock callosities, which 
are pre.sent and of large size in coarse Asiatic horses. The tail 
of the Libyan horse differs in structure, covering, and carriage 
from that of Asiatic horses ; the hoofs are longer, and the neigh 
is different. Libyan horses were docile, and could be driven 
without bit, while the peoples who used Asio-^European horses 
invented the bit. Professor Ridgeway concludes that Equus 
cabMus libicus is to be regarded as a distinct variety.— 

FORESTRY IN WALES^ 

The little Principality appears to be making more stir on the 
subject of afforestation than any other part of the couMry* although 
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there is evidence of a general active interest all round. On Wednes- 
day, the 7th instant, a Welsh National Conference of Delegates 
appointed by the Welsh County Councils to di.scuss the question of 
afforestation in the Principality was held at Swansea, Sir Charles 
Philipps, of Picton Castle, presiding. The Chairman, in referring 
to the great importance of the study of forestry, said that the object 
of that meeting was to consider how best to advise the County 
Councils. After reference to the report of the Departmental 
Committee of 1902, the speaker .said that there was in Wales an 
enormous area which could be profitably afforested, and pointed to 
the fact that afforestation gave employment to ten men where sheep 
farming would only give employment to one. It was necessary 
that professors of the subject should be appointed at the Univer- 
sities, and that practical demonstration areas should be set apart. 
One of the latter had been already established on high meadowland 
in the Forest of Dean. The view was expres.sed by Mr. E. Robinson, 
of Boncath, in cour.se of discu.ssion, that the establishment of a 
central school of forestry for Wales was of the utmost importance, 
and that such a school would become self-supporting after a few 
years. It was at length resolved that the members should urge 
on their respective Councils the great importance of the study and 
practical application of fore.stry by providing lectures to be given* 
at suitable centres and bursaries, enabling students to attend these 
lectures ; also that a central school of forestry be established with 
example plants of three or more acre.s, and demonstration aixjas 
of suitiible extent, and that the necessary expense be defrayed by 
the County Councils on the basis of their respective rateable values, 
the whole amount now asked for not to exceed ;^5, 000. It was 
further resolved to communicate what was being done to the 
Government Department, in the hope that a grant from the State 
would be made towards their efforts . — Timber Trades JournaL 

From Tree to Newstaper. — In how short a time a tree can 
be converted into a newspaper was found out recently at Eisenthal, in 
Germany. At 7-35 a.m. three trees were felled in an adjacent forest, 
stripped and taken to a local paper factory. By 9-34 the first sheet 
of paper issued from the machines. The printing works of the 
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nearest newspaper, were four kilometres distfint The , paper was 
carried there in a motor-rcar Ajt full speed* the. pres.sej^ set to work^ 
apcl ex;actly at lo . a.m. the newspaper: was ready printed. The 
wfec^Je process froan the forest to , the readg^ thus only took two 
hotir^ and twenty-five. minutes. 

The Cochin FORK.ST TramvvaVv— -T he Cochin Fcw’est Tram- 
way is to be extended by twelve miles into Challacoody at a cost of 
Rupees two lakhs. Theobjectof the extension is to avoid the dela\* 
and wastage consequent uf>on a process of floating the timber which 
it was originally intended to follow. By the extension of the 
tramway into Challacoody this difficulty will be entirely obviated, 
aixl timber can brought down from the forest at any part of the 
season without waiting for the flooding of the rivers.. After the 
propo.sed extension, the whole line of the Forest Tramway will 
cover' a distance of forty-five miles, and Mr. llaffield, the Special 
Engineer, expects to complete the line before 1906. 

The Trans-Frontier Trade of Burma.— In the ‘ Record 
of the Trans- Frontier Trade of Burma,’ a publication which was kept 
so heavily pruned during its compilation that much that would have 
been of the greatest interest and value to the reader has been left 
to such imagination as he posses.ses, we note that there is an 
increase of 22*49 cent in the imports from the Southern Shan 
States, chiefly due to cattle, stick lac and limber; there was 
only a very slight increase in the export trade owing to diversion 
to Vthe railway at Maymyo. There is veiy little doubt that the 
construction of a railway on this part of the frontier would result in 
a corisiderafele expansion of trade, as means of transport are at 
present very deficient. The trade with Southern Siam .showed 
the big increase of 279*52 per cent, the imports being chiefly cattle, 
elephants and silk piece-goods, and* the c?^port.s jewellery and 
.silver. The trade in elephants is probably a temporary one", thece 
was a keen competition for them among Burmese merchants, but 
neither the supply nor the demand cOhld be kept up to last year’s 
figutes :le>r‘ long. In Northern Siam also; where trade increased 
by: 36-41 per cattle and elephants. -The 

revival of trade wdth Siam is largely due to the tra!:tqui§ity 
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hias succeeded to the receht unrest ifi Ncirthent Siam. Both iii 
connection with Slam and Karenni there was a falling off in the 
cjiiantity of teak exported to Burma, but a large increase in value^ 
teak being in growing demand, and much more difficult to obtain 
than was formerly the case. The Siamese forests are partially 
closed, and in Karenni there is more and more - difficulty in 
extracting teak from the forests. 

The Tibetan Antelobe.-— Captain R. L Kehhion, writing 
in the Pa// Ma// Magazine ^ot October, on the antelope in Tibet 
mentions that not many years ago this particularly graceful beast 
could bs seen in large herds in the Chang Chenmo and adjacent 
valleys of Ladak on the northern Kashmir frontier, but of* late 
they have been driven eastward, till now they are scarcely found 
to the west of the Tibetan border, while to see them foaming the 
plain ill any considerable numbers one has to travel far into the 
forbidden country, and reach a land inaccessible to air gldbe*- 
trotters and unleisured persons. Everyone has heard how the 
Tibetan antelope scrapes for himself a hole in the ground, in 
which he lies so still that his long, slender horns look like dry 
willow shoots sticking out of the ground ; and it was only this 
morning (says Captain Kennion) that my wife had pointed out 
with delight three little beds side by side in the sand- — a big one, 
a smaller one, and a very diminutive one, evidently the resting- 
place during the night of some “papa, maman, et bebe ■’ of the 
timid wilderness folk. Antelope arc very pretty beasts, standing 
about thirty-two inches high. Their colour varies from brown to 
faw!ij the under part being a lighter shade, almost white; Under 
the .short, stiff hair lies a loose layer of wonderful soft white wool, 
which is woven into exquisite pashmina. This can be plucked 
out in handfuls, ami is valuable. Their slender horns have a 
graceful curve*' and ^frequently have a high polish in the natural 

Scientific Tree Butt Blasting.*— S tately and well grown 
timber add^5 much to the grandeur an estate, but nothing looks 
mbre untidy ishan a lot of old tree butts lying about, which often 
prWve daUj^mus to horsemen and cattle. 
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The old primitive method of removing tree butts by 
grubbing, wedging, stocking or burying was tedious and expensive 
— the latter extravagant when firewood m taken into account. 

The new system of blasting tree butts by electricity and 
“ geligonite ” (a safety explosive) appears, however, to be an 
efficient way of gettingrid of these troublesome encumbrances. 

Some very successful experiments in blasting butts have 
recently been carried out on the Right Hon. Lord Leigh ’.s Slone- 
leigh Abbey Estate, near Kenilworth. The tree butts comprised 
elm, ash, alder and oak, some of the latter estimated (with earth 
attached ) to weigh ten tons. 

' Mr. Thok Johnson, of Kate’s Hill, Dudley, attended to 
conduct the experiments. The last tw^o butts to be taken in 
hand were elm of immense size lying close to the river, in the 
park. A hole i ^ inch diameter was bored with a Gilpin auger 
into each of the butts these being charged up with geligonite, 
an electrical detonator was inserted and attached to the main 
cable of the battery. All being ready, the operator retired .some 
fifty yards away behind a huge oak tree, gave the handle of the 
battery a few turns, w^hen the monster butt was blowm into sintable 
pi^es for loading up. 

The work was done under the guidance of Mr. A. Wilson 
(Head Forester), and is regarded as a thorough success, and 
expeditiously carried out. 

Biggest Tree on Earth.— The United States ik of course, 
a country of vast pos.^ilities, but in the tree line, at any rate, 
we w^ere under the irnpression there was nothing new to be 
discovered. Apparently in this we are wrong, as, according to 
a newspaper paragraph w hich is going the rounds, a well-knowm 
lumber mill man of Fresno, Californfa, claims to have found a 
giant sequoia tree, 4C0 feet in height, and measuring 109 feet 
round the base. It is in a: secluded gully in Tulare country, and 
is believed to be the largest tree on earth. We can only hope that 
it w ill be spared the woodman’s ax^ 
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THE IDEAL FORESTRY COLLEGE. 

GENERAL REMARKS. 

Having recently had tlie opportunity of visiting some of the 
best Forestry Colleges and Institutes existing in Europe, we have 
thought it might serve a useful purpose at the present juncture 
to give, within the limits of a short article, our impressions as 
to what an ideal Forest College or School should be, the said 
views being based upon a careful selection of the best points seen 
in the various institutions visited. That these deductions have had 
to be entirely drawn from continental experiences is due to the 
well-known fact that the British Empire is still without a repre- 
sentative Forest College, even the Forestry branch built up at 
Coopers Hill being now in the final stage of its existence. In 
formd pauperis the Department now awaits the Government 
decision as to the nature of the establishment which is to rise 
on the ashes of Coopers Hill. 

It is well understood that it is not essential that all forestry 
institutions .should be equally provided for in the matter of staff 
and equipment, since their scope varies greatly ; some are devoted 
to the training of the superior staff, whilst others concern them- 
selves solely with that of the .subordinate one. A primary object 
of all tuition given in a College or School which endeavours 
to inculcate the principles of forestry and forest work is that the 
greatest attention should be paid to training the powers of obser- 
vation of the student to their highest possible pitch. That this 
should be done is needful for superior and subordinate alike : for 
the faculty of true and close observation and deduction from obser- 
vation is the fountain head of all forest education. In all forest 
educational establishments therefore it is needful to supplement 
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the lecture room by the laboratory and the laboratory by the 
museum, and all three by liberal practical work in the field. 
Whilst the following article more particularly considers the arrange- 
iTfient and contents of the Forestry Collegerequired for the educa- 
tion of recruits for the Upper or Controlling Service of the 
Department, much that it contains will be found to apply to those 
institutions whose scope is limited to the training of the subordinate 
ranks. 

In describing the requirements which we deem essential for 
our ideal College we will consider the matter under the heads 
of Situation, Buildings, Staff, Studies, arrangement of the main 
educational building (its libraries, lecture halls, laboratories, 
museums. Professors’ rooms, etc.), College Gardens and College 
Educational Forests. 

SITUATION. 

The first question which arises in connection with the forma- 
tion of a Forest College is its situation. It is neces.sary that it 
should be placed in the vicinity of wooded areas, and the more 
plentiful and varied are these latter the better for the purpose in 
view. 

It . should be possible for the student, within the limits of short 
walks, to study the commoner species of trees, shrubs and herbs, 
the zoological fauna, etc., with which he is beginning to make 
acquaintance, perhaps a first acquaintance, in the lecture room ; for 
under the present existing entrance examination for the Imperial 
Indian Service there can be no certainty that a forest probationer 
has even the most elementary acquaintance with Nature. To plant 
a Forest College in a flat, treeless country would be to damp the 
ardour of the student at the outset, just at the very period when 
it is most essential that it should be stimulated. Coopers Hill in 
England and Tharandt in Germany serve as excellent examples 
of what the environs of a Fore.stry College should be like. 

. V BUItpiNGS* 

To be of the fullest use the College sjhould be , self-contained; 

ii| Other words,! not only the students but the major portion of the 
ghquld dwell the precincts. For 
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this purpose several blocks of buildings are required. First 
and foremost comes the main educational building. This should 
contain, on a liberal scale, lecture halls, museums, laboratories and 
Professors’ and Students’ working rooms. In addition to the main 
building there would be, in the grounds, suitable quarters for the 
Director of the College, with separate blocks of quarters for the 
resident Professors and the students. It is better for these latter 
to reside in a building apart from the main building if feasible. 
In the grounds would also be situated a good gymnasium and 
open areas for recreation purposes. 

STAFF. 

The question of staff is one which must ever be placed in 
the forefront where any educational establishment is under con- 
sideration, for efficiency is so often made subservient to a cheese- 
paring economy, and the finest College in the world is useless unless 
properly manned with the necessary number of Instructors. It is 
well understood that no one can teach with any degree of satis- 
faction or usefulness any subject other than his own, and this is 
perhaps more especially the case when the subjects arc scientific 
ones. Both in the P'rench and the British Institutions we have 
examples of a false economy necessitating the one Professor teach- 
ing both his own particular subject and one or more which he has 
had to ^ get up ’ in order to lecture upon them. The .students can 
easily distinguish between the two. The one subject they really 
learn something about. In the others damnunt quod non intelligunt 
very well expresses the attitude taken up. 

In addition to a Director, who would be in charge of the whole 
in.stitution, together with its instructional forests, we consider our 
staff requires nine Professors, who would deliver lectures in Forestry 
in all its branches, and Forest Law% Botany, Zoology, Chemistry, 
Surveying and Forest Mathematics, Geology, Mineralogy, Physics 
and Drawing. As examples of Colleges provided with such staffs 
we may instance Tharandt in Germany and St. Petersburg in Russia, 
the latter, however, owing to its much greater size has twelve Profes- 
sors, Many of the Professors require assistants, who are responsible 
tnore or l^s for the museums, for the .^tting tip of spedmens, puttihg 
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them out for exhibition at lectures, and for assisting the students 
when visiting the museums out of lecture hours. In the German 
Schools we find that each of the Professors in Botany, Zoology? 
Chemistry and Physics, at least, is provided with such an assistant, 
whilst in the St. Petersburg Institute, where there are 500 students, 
all training for the Upper Controlling staff, there are no less than 
1 5 assistants. The importance of having such subjects as (we of 
course need not allude to P'orestry) Botany, Zoology, Geology and 
Chemistry taught by specialists in these subjects and of providing 
them, where possible, with assistants cannot be too -strongly 
advocated. In Germany these latter are often students of 
the College who have finished their course but, having .shown 
a special aptitude for some particular branch, are kept on a year or 
so longer; they will eventually either go into the forest or replace 
the Professors in their own or similar educational centres. Whilst 
this latter would not be feasible at present in the case of a British 
College, it would, we think, be quite practicable to keep on a 
promising student for a couple of years or so, allowing him to draw 
the pay and allowances of his rank, whilst thus qualifying himself 
as a s|iecialist in his particular branch. The work such a man 
would do when he eventuaUy joined the Department would well 
repay the extra educational advantages afforded to him, whilst he 
himself would be of the greatest u.se to the studcjits in residence 
during the years of his extra deputation. 

CURRICULUM. 

There is little necessity for considering here the subjects 
which it is essential for the future Forest Officer to study at 
College : they are well known. There are, however, two points 
which may with advantage be touched upon. 7 "he first is con- 
nected with the knowledge possessed by the student when he first 
enters the College. Few who have .studied the question at all can 
doubt that he .should come in with an elementary knowledge of 
Botany and Applied Science, including an elementary course in 
Zoology and Anatomy. F'urther, that he should have a liking for 
scientific subjects. That a student entering a Fore.stry College with a 
knoudedge of classics and perhaps of modern languages only is more 
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than likely to prove a lamentable failure as a Forest Officer will 
perhaps surprise but few save the Public School Master. The 
second point more particularly applies to our British Schools of 
Forestry, and it concerns the instruction given in the subject of 
Forest Zoology. The importance of this branch of the work has had 
but little recognition, and the tuition in it has been of so inade- 
quate a nature as to preclude the student from attaching to the 
subject in his after service the importance which it undoubtedly 
deserves, and which it receives in Germany, France, Russia and 
Austria. 

THE EDUCATIONAL BUILDING. 

We will now consider briefly the arrangement of our main 
building. We have already seen that it will consist of libraries, 
lectures halls, museums, laboratories, Directors and Professors 
rooms, etc. Following the plans of the best continental Colleges, 
the rooms devoted to special subjects will be arranged in suites so 
that the lecture hall appertaining to a particular subject will have 
the museums, laboratories, etc., of that subject contiguous to it. 

THE LIBRARIES. 

The general library of the building will contain a complete set 
of works on P' orest subjects, both in the language of the country for 
which the College .serves as an educational institution and also in 
those of all the important forest-con .serving countries of the world. 

That such a library should be as extensive and as up to date 
as possible would be a sine qua non. This library would be directly 
under the administration of the Director, but would be available 
daily to professor and .student alike. In addition to this main 
library each profes.sor would have his own special one in his working 
room, containing such works of reference as he constantly required. 
All more costly and rarer works would find their place in the 
general reference library, 

THE LECTURE HALLS. 

In .so far as practicable each subject should be provided with 
its own lecture hall, and this more especially applies to tho.se 
subjects in which the lecturer requires to .show a large series of 
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»pecitti€ns during^ the delivery of the lecture or to prepare series of 
experiments. Thus, for example, separate lecture balls should be 
provided for such subjects as Botany, Zoology, Chemistry and 
Physics, to mention a few. Where, through economy, it 
becomes necessary to use the same lecture halls for several 
subjects, the different lectures, coming one immediately after the 
other, necessitate the professor curtailing the number of his 
exhibits mving to the impossibility of getting them into the hall 
and arranging them in time for the lecture. This in itself, since it 
is a disadvantage to the student, is a sufficient plea for the 
necessity of Separate halls. Where possible the lecture halls should 
be so disposed that they may open out on the one hand into the 
museum devoted to the particular subject and on the other into its 
special laboratory. 

THE LABORATORIES. 

It is scarcely necessary here to dwell upon laboratory require- 
ments. There are few branches of science in which a laboratory 
Of practical working room is not an essential part of the 
instructing staffs equipment. For convenience it would be so 
arranged as to be contiguous, or as adjacent as possible, to both 
museum and lecture hall. In the German Schools separate labora- 
tories are provided for Botany, Zoology, Chemistry and Soils, and 
Physics. 

THE MUSEUMS. 

In all educational establishments where any subject which 
treats of the constitution of the world we live in, its structure 
and rocks, its fauna and flora, etc., is dealt with, a first desideratum 
is a good Museum. But although latterly this has come to be 
recognised to a cwtain extent in the British Empire and has long 
been fully understood by the more enlightened continental nations, 
the object in view is often defeated by the internal arrangement of 
the museums. It is considered that all that is required is that 
colleetidns should be made or bought and placed in the room 
or rooms set aside for museum purposes, without any particular 
attention being paid to the proper grouping together of the various 

instance, a collection of butterflies will be 
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jfhown alongside specimens of pickled fungi; jars of pickled fish 
mixed up with lizards and scorpions, also in spirits, whilst a series 
of spirit specimens of beetle and moth larvai will be placed amidst 
a collection of mineralogical and fossil specimens. To the student 
new to all these various objects their appearance leaves but a 
confused jumble of objects on the brain without the possibility of 
his acquiring a true knowledge of their proper place in Nature’s 
Kingdom. Even the more experienced worker cannot but find his 
attention wandering when, wishing to study botanical specimens, he 
finds them mixed up with zoological or mineralogical ones. For a 
Museum to be of real service it is absolutely essential that each of 
its branches which deals with a special subject such as, e, 
forestry, botany, zoology, mineralogy, chemistry, pl\ysics, etc., should 
be kept distinctly apart. In our College we would have separate 
rooms or suites of rooms for each branch. If it is possible to so 
arrange that each Museum is contiguous to the lecture hall and 
laboratory to which it belongs, the ideal will have been, attained ; 
this latter exists in the Tharandt, Munich and St. Petersburg Forest 
Colleges. Coming now to the subjects which should be given 
separate Museums in, if possible, separate rooms (if the latter is 
not possible some method could be easily devised to sharply mark 
off each separate branch so as to avoid all chance of confusing 
the student, provided that sufficient space is available), we have the 
following list : — 

I. — Forest Woods (including forest fungi and examples of 
hypertrophy). 

, A complete set of specimens of the woods of the country would 
be shown both in the form of hand specimens and in larger blocks 
so that the student could come to recognise the appearance of the 
wood in bulk ; these large pieces would have the bark on one side 
in order that the student could become familiar with its appearance. 
A collection of the commoner forest fungi and examples of hyper- 
trophy in woods would also be included here for the use of the 
Forestry lecturers on. these subjects. 

2.— Forest lustrmnents aad Models. 

This collection would be made as complete as possible, bqt, 
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it would not be necessary to include in it inventions which hav 4 
not come into practical use in the forest. The number of such is 
already too large to prove anything but confusing to the student. 
The collection of models would to a certain extent depend upon 
the configuration and forests of the country for which the Museum 
is being made. 


3 . — Forest Wood Craft, 

A complete set of shooting and hunting implements would 
be shown, special attention being made to exhibiting those in use 
by poachers in the forest areas so that the student might become 
acquainted with their appearance. The different kinds of bullets, 
sizes of shot, and the various animal traps, fish traps and nets, etc., 
would also be shown. Further, a complete set of the slots of the 
animals common in the forests of the country would be prepared 
for the student’s use. These can be easily made by taking or 
obtaining impressions of the foot-marks in sand mixed with a 
certain amount of gum. This Museum might be included in the 
Forest Instruments Museum or be placed in No. 4. 


4 — Forest Products Museum, 

In this Museum would be shown all the minor products which 
the forests produced, as also examples of the various ways in which 
the various woods and products were used, such as, e. g., joinery, agri- 
cultural implements, wood toys, tannins, fibres, lac, dyes, etc., etc. 

5 . — Botanical Museum, 

This Museum would contain a set of hand specimens of the 
woods of trees and shrubs and a series of the fruits and seeds of 
trees, shrubs^and herbs ; specimens of tree and plant fungoid 
diseases and ipxamples of hypertrophy. Also a herbarium and, if 
considered useful, some models showing the structure of the 
different parts of plant.s. Also a complete set of fibres. 

6 . — The Zoological Museum, 

This would be divided into three parts. The first would comprise 
a complete collection of objects Xo illustrate the lectures given on 
the Animal Kingdom as a whole, only representatives of each 
class or group being exhibited. The second part would show 
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a representative collection, named throujrhout, of all animals to be 
met within the forest areas proper, in open woodlands, grass lands 
contiguous to forests, in fact all tlie animals which the Forester 
is likely to meet w ith in the course of his daily wa^rk. The third 
portion of the Museum would be the Economic Section. In • this 
W'ould be set up as far as possible in a life-like manner all the 
pests destructive to forests ; examples showing the method in 
wdiich the damage is done would be showm with the specimens 
themselves. When the animals themselves are very small, enlarged 
drawings w^ould be shown alongside in order that the student 
might make him.self acquainted wu’th the aspect of the particular 
pest. The best Museum we know of this nature is Dr. Pauley’s 
Zoological Museum at the Forest branch of the Munich University. 

7. Chemistry and Soils and Rocks. 

A representative collection of the various soils of the country 
would be sliow n in small tin boxes arranged in sloping desk cases. 
Above each soil would be exhibited in a glass picture frame a 
dried nKuinted specimen of the plant or plants most characteristic 
of that soil. A collection of characteristic rocks iw'oiild also be 
show n here. In the best German Schools the apparatus used for 
soil analysis is also exhibited, and the students are shown 1 how a 
soil analysis is carried out, 

8. Geology Mineralogy and Fossils. 

Collections of the various minerals, precious stones, ores and 

fossils are showui in this Museum. 

9, Surveying. 

A collection of all the surveying instruments used in the 
surveying course given to the students is kept in a separate 
Museum to which they have access in order that they, may make 
themselves thoroughly acquainted Avith these necessary adjunct.s 
to their w'ork. 

10. Physics. 

All the physical apparatus used in the lectures is kept in the 
Physical Museum or Laboratory as it is usually called. 

' Mu.seums on .some such lines as laid down above will prove 
of the greate.st .service to professor and .student alike, and their 
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formation and upkeep is a first desideratum of our Forestry College, 
The tending and upkeep of some of them becomes a serious 
consideration. Additions are constantly coming in and require to be 
set Up; specimens require renewing, and there is a large amount of 
supervision constantly necessary. Thi.s is the work which falls to 
the assistants in the German and Russian institutions, and it is the 
absence of such as.sistants which has resulted in the Nancy Forest 
School Mirseums falling behind the high standard maintained by the 
others. At our British Imperial Forest .Schools we would like to 
See this question of proper museums taken up in a thoroughly 
efficient manner. Owing to a false economy in past days they are 
admittedly far below the standard we have given above for our 
ideal College, and this ideal is by no means unattainable as is 
demonstrated by the continental Schools. 

THK director's, PROFESSORS* AND ASSISTANTS' ROOMS. 

In addition to the rooms set apart in our main building for the 
Director and his assistatits or clerical staff, the continental Schools 
recognise that each professor requires a separate working room 
in which he can prepare his lecture.s, keep his more valuable speci- 
mens; his sjiecial library and carry on his researches out df acttial 
lecture hours. This room slio'uld, if possible, form one of the general 
suite devoted to his own branch of instruction, and would com- 
municate with his assistant's room should he be provided with one. 

As an illustration of the above remarks we may describe here 
the suite of rooms devoted to Botany at the Munich Forest College. 
Two rooms are devoted to Plant and Tree diseases, the collection 
being a complete European one. A third room contains a series 
of exhibits of the seeds and fruits of plants arranged in glass cases, 
also a set of fibres. A fourth small room contains a large series of 
portions of branches and stems of trees showing the results of 
lightning strokes and the effects of electricity on the wood. This 
has been arranged by Prof. Tubceuf himself, who is making a 
specmiity of this study. A fifth room contains a collection of 
the woods of forest trees, the specimens being used to illustrate the 
botanical lectures. This series of rooms forms the Museum proper. 
We then come to a magnificent botanical laboratory containing 
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every facility for study and research. This contains a collection 
of tree fungi in spirit in a glass case, the herbarium and a 
number of other objects on which research is proceeding. The 
laboratory opens out into a conservatory, where various experiments 
in connection with growth were being carried out at the time of our 
visit. Students who show promise are encouraged to work in the 
laboratory. Next to this latter are the professor’s and assistants’ 
rooms, both well fitted with appliances, the former with a good 
botanical library. Beyond these again is a fine lecture hall. This 
latter is confined entirely to the botanical lectures, the walls being 
hung with diagrams of dissection.s of plants, picture frames 
containing young dried plants with their root system attached, etc. 
In addition there is a workshop room for packing and unpacking 
specimens sent out and received from the fomsts, and finally a 
dark room for photographic work. This completes as fine a series 
of rooms devoted to one important branch as can be desired. 
Ab.)ve in the same building is another .series, no whit inferior, 
devoted to Zoology. 

.students’ working rooms. 

Since the lecture halls are each re.served for special branches 
of the course, and are therefore not available for the students’ use 
save during lecture hours, it is necessary to provide the latter with 
rooms in which they may .study at hours when it is not convenient 
to them to retire to their private quarters. For this purpose we 
would set apart special working rooms in the main building, one 
bjing confined to each ‘ year’ or promotion of the .students. 
Wlijlst such rooms will prove of great benefit to the students 
themselves, they are akso of u.se to the professors, who are able to 
set up or hang up specimens or diagrams which they have been 
exhibiting in the lecture rooms. These are changed at intervals 
as the lectures demand, and in this way the student has constantly 
before him exhibits bearing upon the subjects he is reading about 
at the time, A simple wall rack will enable dried specimens of 
plants or diagrams to be slip{x;d in and locked in in safety, whilst a 
sloping desk rack enables cabinet drawers to be slipped in and 
expo.sed in a similar manner without danger to the specimens. 
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By the provision of students’ common working rooms a privacy 
is guaranteed wliich cannot be obtained in the public lecture rooms, 
these latter becoming little better than lounging places or passages 
if used for this purpose. 

Our College would of course require the usual bursar, store- 
keeper and curator, porters, etc. 

Leaving the College building, we now come to a consideration 
of what is required for the practical demonstration work in the 
field, which forms so essential a supplement to the theoretical work 
in the lecture room. 

THE COLLEGE GARDENS. 

, As an example of what a Forest College Garden sliould 
be we cannot do better than instance Tharandt. Situated on 
the side of a steepish hill, several acres are devoted to 
the growth of trees, indigenous and exotic, shrubs and herbs. 
•The garden is so planted that the species are more or less arranged 
in their natural orders in the bed.s, and in addition to containing 
all the cultivated herbs and perennials, areas are allowed to run wild 
and fill themselves up with wild flowers and weeds. Every tree, 
shrub and plant is named, its order, Latin and popular names 
being attached to the label Here the student ma)' come and 
study pure Botany as tauglit by his botanical professor or follow 
the forest lecture course of forest botany with ea.se and profit. 
The greatest trouble has been taken to introduce exotic trees, 
with the result iliat a very fair knowledge may be obtained of 
trees 'OtheV than the one.s belonging to his native country. Such 
a gardeh requires constant attendance and constant additions, 
and in it the student .should be,' and Is, allowed to roam at will 
In addition to the botanical garden and arboretum space is also 
devoted to a forest nursery in which young trees of many varied 
species are reared. In this the student is shown, and can .study 
fajr himself, exactly how the young trees, which are at a future 
date planted out in the forest, are grown. The forest nursery 
forms ah important part of the forest garden. 

/ ^ ‘ ' ' THE COLLEGE PORE.STS. 

We hold the opinion that to every Forestry College .some 
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forest areas should be attached for instructional purposes. This 
is usually the case on the continent, and as instances we may 
quote the Tharandt and St. Petersburg College Forests. In 
each case considerable areas are attached to the institutions and 
they are placed entirely under the Director of the College. 
Although a satisfactory revenue is obtained from these forests, 
this latter is entirely subordinated to the chief object for which 
they are kept up, />., that of forming instructional centres for 
the use of the students. Perhaps nowhere can such forests be 
seen to better advantage than in Tharandt, where considerable 
sums of money have been spent with the sole object of providing 
the best possible training ground for the embryo Poorest Officer. 
They have here ideal students’ forests, abounding with almost 
every species which grows in North Europe. The College forests 
should be managed by departmental officers directly subordinate 
to the Director. 

These College Forests, however, are not .sufficient in themselves 
for the instruction of the students. For their longer tours and 
final practical course a further .set of forest areas should be 
carefully chosen, and for this purpose we think tlie Russian plan 
has much to recommend it. M. E. Kern, the gifted Director of the 
St. Petersburg Forest Institute, has adopted the following plan : 
One hundred and fifty fore.sts were carefully selected from the 
great forest areas of the country as affording special advantages 
for training purpose.s. Only fifty of these forests are visited in 
any one year, and this procedure minimises the extra work and 
trouble which the advent of forest students into a division must 
inevitably throw upon the divisional staff, since the invasion 
only occurs once in three years. Of course, the staff in charge 
of these forest areas are in no way subordinate to the Director. 
A further improvement of Director Kern’s is that the students 
work in the forests in pairs from the very outset. Throughout 
the whole of their four years’ course they are never taken about in 
bands. The great advantage of this plan will be obvious to all 
who have had practical experience of how much is assimilated 
during the tours conducted on the ‘ troop ’ system. 
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SCIENTIFIC PAPERS. 

THE INSECT PESTS OF SWIETENIA MACROPHVLLA. 

BY P. M. LUSHINGTON* I. F. S. 

The growth of Swietenia Macrophylla in Nilambar is so re- 
markably rapid that, were it not for its numerous enemies, its 
introduction would be an undoubted success. There is only one 
really big tree which is found in the middle of teak planted in 1872, 
which Ikis a girth of 82 inches and a height of 95 feet, but there are 
many trees of good growth, notably some of 12 years old, which 
have reached a girth of between 5 and 6 feet and which are 
yielding good seed. Unfortunately, in its early years, the spotted 
deer browse down any seedling of this species that they can find,* 
whilst the sambhar pick it out as a suitable tree on which to rub 
their antlers. Protection against enemies of this nature is however 
not difficult, and though this considerably adds to the expense of 
introduction, yet it is effective. It is, however, almost impossible 
to protect it against insects, whose injuries to the tree have to be 
seen to be believed. Not only do these insects kill off the younger 
plants, but I have seen well-established trees of 4 feet in girth 
completely killed by them, whilst even in bigger trees large 
branches are killed out. A study of these insects seems therefore 
very desirable, and anything in the way of identification may lead 
to a possible means of extermination. Defoliation of the young 
plants is fairly common, and the cause seems to be a bupaestid 
beetle, which I have found in great numbers. Specimens of these 
are being identified by the Government Entomologist. More serious 
damage seems to be done by an insect which I have been unable 
to discover. This attacks the leaves, but more especially the 
midrib and sometimes the young shoot. The parts attacked turn 
brown and on the midrib and shoots a scar is left, and the woody 
portioni$ become subsequently affected. I am inclined to suspect 
that this damage is done by a small beetle allied to the Rose beetle, 
for, though I havq never found this on the mahogany, it is plentiful 
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on the neigliboLirin^ blackwood trees, where it darnaj^es the 
flowers and flower-stalks in a similar manner. I notice that it 
emits a black fluid, which appears to be injurious to the leaves. 
Far more serious is the damage to the leaf-buds. The leaf-bud is 
completely eaten awa\', and the insect then apixsars to tunnel into 
the twig. Innumerable instances of this kind of damage are to be 
found, but none of them of recent origin. From the damage done, 
which is exactly that described by T. S. G. in the Indian Forester 
and quoted by Mr. Stebbing on page 123 of his “Injurious Insects,’' 
1 am inclined to suspect the Magiiia (/Iv/>sisr/a) robust a* as the 
cause ; more especially as I see that damage to mahogany by this 
insect has been reported from Nilambar. Apart from these, 
however, there is a serious attack going on now which is evidenced 
by the leaves d\'ing off suddenly on considerable-sized twigs. Thi.s 
damage is not due to any of the insects noted above, but a 
careful search has revealed three species of Bostrychid beetle. 
Of these by far the worst is a small brov n Bostrychid, which enters 
the twig at interx als of two. or three inches apart ; a deep tunnel is 
then grooved out all round the outer part of the twig, which is 
almost invariably lined with a white .substance. This girdling of the 
twig, inside the bark, appears to make the woody portion of the 
twig accessible, for the subsequent tunnellings are made into the 
wood itself, and the eggs deposited in them, and these galleries are 
also lined with a white substance. This appears to be nutritious, 
because when the young arc hatched it seems gradually to 
disappear. The young consume the wood in all directions and 
renckr the twig quite hollow, and when they have left, these 
hollowed-out twigs afford refuge to ants, small bees and a variety of 
iii.sects. I specially noticed one large tree which had not less than 
lifty twigs killed off in this manner and a few fair-sized branches. 
The beetle itself is very minute, not more than of an inch in 
length. Very similar damage is done by a larger black Bostrychid, 
wlio.se borings are fairly numerous and also white-lined, but 1 have 
only found one specimen of the perfect in.sect and one specimen of 

* In a subsequent letter Mr, Linisbington informs us that he has procured speicimena 
of ihis ihsect aiul was able to identify if as !)eii»g the pest.— Hon. Ed. ^ 
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what 1 believe to be its larval form. The third species is another 
minute black Bostrychid which seems to work in conjunction with 
the brown one. It is very numerous,. but does not seem to have the 
^wer of girdling which the brown one possesvses and penetrates 
dii^ctly into the wood. Its galleries are not lined, and I believe the 
damage done by it would be insignificant but for its habit of 
working in conjunction with the brown species. Altogether this tree 
seems to be a perfect repository for insects, and, being a valuable 
one, seems to demand the attention of the Forest Entomologist. 

Having recently received specimens of the insects alluded to by Mr. M. Lushing 
ton in the above paper 1 have been able to make a tew pi eliminaiy identiheatious 
and observations upon them : — 

Tlje Biiprestid beetle is Psiloptera fastuosa. This inse(‘t has been previously 
reported from Nilambar as injuring the teak plantations by boiing into the wood, 
presumably in its larval state {vitfe * Injurious InsectvS,* p. 39), .Should Mr. I.ushington 
be able to corroborate this observation it will tend to prove that the planting of maho- 
gany w ith teak is directly in favour of the beetle. 

The beetle considered as allied to the Rose beetle, and reported as damaging the 
flowers and flow'er-stalk.s of the Rosewood {Dalbergin latifoUa) is a species belonging to 
the genus SeHca» Several other species of this genus ar e now known to commit damage 
in this way, and it is probably one of condderable economic importance in India. It is 
not at all unlikely that the species here alluded to also attack.^ the mahogany, and it 
will prove of interest if Mr. Lushington can prove that this is the case. 

The life-history of the ttin b^rer {Hypsisyla robusta)^ as far as it is at present known, 
is described in Departmental Notes on Insects that Affect Forestry, No. 2, p. 312, 

The beetles alluded to as Bostrychids are three species of the bark and w'ood- 
boring family of Scolytidai, The small brown one girdling the twigs is a species of 
Xyhborus or a closely allied genus. The damage done by this pest appears to be very 
considerable. 

Tlie large black insect is a species belonging to a genus about which little is 
knowii in India. The larva supposed to belong to this insect, belongs to quite a different 
family, the true Bostrychids, Boitrychida (for the difference vide Vol. XXIX, 
No. 1, 2, of this Magazine), it being provided with three pairs of legs, one pair on 
each of the three segments following the head. This larva may prove tu be that of a 
species Sinos^lonl 

The third beetle mentioned is pix>bably a species of Tomicus, a wood-eating genus 
of the ^eolyfido!, 

Mr. Lushingtpn’s note is a most valuable one^ and I trust he will continue his 
4^^fvations. During ten days spent at Nilambar towards the end of August 1902 
i fiiind a grub of a weevil boring galleries in the succulent bark of the mahqgany 
tree2 in :tlie AravRlIikavu Plantation, ^ese galleries penetrated down to the sap 
:;@ne two or more galleries take off from; an irregular shaped central chamber. 
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The attack can be recognised exteruslly by a flow of gummy matter which 
exudes from the attacked area and drips down the outer bark, coagulating in 
irt egular^sliAped sticky masses. These evidences of the presence of the giubs in some 
numbers were visible upon the main stems and also on the larger branches. I 
procured some specimens of the grubs and pieces of bark, but the latter dried up and 
the former consequently died before pupating, ; the mature insect has not yet .been 
procured. 

In addition to the attacks of the larva of the moth Zewzera coj^ece yvide.'‘ Injurious 
Insects’; young saplings also have to fear those, which are probably by far 
he most important, of a lougicorn borer, only the grub of which is at present known. 
I was able to see the evidence of these attacks in the interior of the wood of some 
trees which were split up. It is very desirable that the life-histories of both the 
weevil and the ioiigicorn borer should be worked out. 

1 trust to b.i able to furnish a further note on tne Scnlyfi itv when I have more 
fully .studied these pests. — K. P, Stebbino. 


ORIGINAL ARTICLES. 


JOSEPH MESSER, 1 . F, S. 

Before the.se pages appear in print many of our readers will 
have heard of the sad death of Mr. Joseph Mes.ser, from black- 
water fever, on the 25th November 1904. Taken ill on tour, he was 
brought back, in a very serious condition, to Katha, in Upper 
Burma (where he had been stationed for over seven years), and 
expired two days later, 

Mr, Messer was thirty-five years of age and had nearly fourteen 
yeans’ service, having reached Burma on the ist of January 1S91, 
For the first five and a half years of his career he was mostly 
employed on Working Plans. In July 1896 he took furlough for 
fifteen months, and on his return in October of the following year 
was gazetted to the charge of the Katha Division, and, with the 
exception of six months’ leave in 1902, he remained in charge of 
this Division till his death. 

When Mr. Messer first took charge of the Katha Division it 
had a most unenviable reputation for fever and was justly regarded 
as a penal settlement. Although the Division liad been eleven 
years in existence, forest work was still in its infancy, and Mr. 
Meaner had a wide . field in which to exercise his remarkable 



78 


INDIAN lOJ^ESTER 


[FfiBRUARY 


faculties foi* organisation. The northern pt)rtibn ofthe Division has 
been lately formed into the Myitkyina Division, but since the sepa- 
ration of the latter but little has been done, so that in estimating the 
progress that was made under Mr. Messer’s efficient administration 
it is only fair to take the combined figures for the two Divisons. 
During the seven years 1896-97 to 1903-04 the area of reserves 
increased from 420 to 758 square miles and the area under fire- 
protection from 320 acres to 5 54 square miles. The revenue increased 
from Rs. 1,39,073 to Rs. 6,1 5,892 ; the expenditure from Rs. 56,033 
to Rs^ 1,91,918, and the surplus from Rs. 83,040 to Rs. 4,23;974. This 
is a splendid record for any Division, but it by no means represents 
the full value of Mr. Messer’s fine work. He was a great 
believer in fire-protection, as the above figures show, and he had 
hoped to protect every acre of his reserves in another two years ; 
but he also believed iii creeper-cutting and works of improvement 
going hand in hand with fire-protection, and he expended much 
energy in these nece.ssary operations. All creepers have been 
cut over nearly the whole area of his reser\^es, and works of 
improvement to free the young teak have been started in almost 
every reserve and are being pushed forward as fast as the limited 
staff will allow. . 

But it is probably in connection with the ex[)eriments for the 
natural regeneration of teak that Mr. Messer’s name will be chiefly 
remembered. Full details of these have already been published, 
but, briefly, Mr. Mes.ser ascertained that by merely cutting the low 
brushwood in the neighbourhood of seed-bearers and burning it 
plentiful natural regeneration was induced, and that by a further 
burning the second year results equal to those of a first-class 
taungya wciie obtained at a nominal cost. The full value of this 
discovery cannot yet be estimated, but if the simple procedure is 
found suitable for all classes of teak forest our expensive system 
of taiingyas and regular plantations will be a thing of the past, 
and we shall obtain better and more natural results at a fractiori 
ofthe cost, whili^t being able to deal with far larger areas. 

Mr. Messer ^as a most hard-working and keen Forest Officer 

the .soundest views on technical ihatters, and his death Will be 
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a severe loss to the Department. His life’s recreation was his work, 
and outside of this he had few interests. He understood the 
Burman thoroughly and could get good honest work out of the 
most unpromising material. He had been so long in one Division 
that hQiknew his men as it is given to few Forest Officers to 
know them ; he was honoured and respected by all with whom he 
came in official contact, and his death will be greatly felt. 

Mr. Messer leaves many sincere friends to mourn ,his. loss. 
His kind, sympathetic and genial nature had endeared him to them, 
and on all sides are heard expressions of deep regret at his 
sudden death. 

The value of his work was recognised outside his own 
Department, for, on learning the sad intelligence, His Honour the 
Lieutenant-Governor of Burma had the following telegram des- 
patched to the Conservator of the Circle in which Mr. Messer had 
been serving : — 

“ The Lieutenant-Governor desires me to say that he is deeply 
grieved to hear the sad and unexpected news of Mr. Messer’s 
death. The Government have lost in him a very valuable Officer, 
who had earned for himself a high reputation and whom they can 
ill-spare. Sir Hugh Barnes asks that his sincere sympathy may be 
conveyed to Mr. Messer’s family.” 

We can only endorse this kind and sympathetic message. 


NURSERY TREATMENT OF DEODAR IN JAUNSAR. 

1. Collection of Seed . — The seed is collected from .sound, 

vigorous trees in October- November as soon as the cones are ripe. 
PTesh .seed is gathered every .year for sowings, as the seed rapidly 
goes bad and cannot be stored for more than one year, . 

2. Site for Nursery. — A. N.-E.. or N.-W. aspect is preferred 
w^th a water supply near at hand. Whether watering will be 
necessary or npt.dep|ends on the locality and season., 

3. Prefara,lion of Seed Beds .— is thoroughly wprked 
tp a depth of about 9" and good humus soil is mixed with it. The 
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beds are made 2^' wide and are raised about 4" above the 
Surrounding level of the ground. 

4. “Watering may be necessary in the dry 
months preceding the rains. Water is run into trenches along- 
side the beds and allowed to percolate through them without 
flooding them. 

5. Season for Sowing. — The best season for sowing is Novem- 
ber-December soon after collection of the seed and just before the 
snow falls. Sowings may, if necdssary, be made early in the spring, 
but they do not give such good results as the winter sowings. 

6. Mefkod of Sowing. — The vseed is sown in rills 3" apart 
across the width of the beds. Where there is fear of drought, 
especially with spring sowings, it is an excellent plan to cover the 
seed beds after sowing with moss, which may be pegged down to 
prevent its being blown aw^ay. 

7. Treatment of Seedlings in the Nursery, 

(a.) Ordinary method, . 

November-December ... ... Seed is sown', 

.Sprinjf (March-April) ... ... Seed jeerminates. 

1st July (7 mos after s^pwing) ... Spedlin^s pricked out 4" X 4" into other beds. 

2nd „ (lyr. 7mo.s. „ ^, ) ... „ 

3rd (2 yrs. 7 mos, ,, ,. ,) ... ., planted in the forest. 

(A). Basket plant method, 

November-December ... ... Seed is sown in nursery beds. 

SjMing (Mai ch April; ... ... Seed germinates. 

I St July i 7 mos, after sowHigj Seedlings pricked out into baskets. 

2nd ,, (1 yr. 7 riioS. „ ) „ left undisturbed in their baskets. 

3i d (jyrs. 7moH. „ y ... „ planted in the forest in their baskets. 

This method of u.sing basket transplants is by far the best. 
The plants are usually .stronger and healthier, because they have 
been less disturbed ; but their chief advantage lies in the fact that 
they can be put into the forest with the minimun risk of damaging 
the roots. 

The baskets are made of the small hill bamboo (A run din- 
arid falcata) called locally “Ringal.” They are of cylindrical 
shape about 9'' high and diameter, and cost about one rupee 
eight annas per 100. . . . 
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Transplanting in the Forest, — Holes are dug 18" deep by , 13'' 
diameter at distances 4' X4 from centre to centre, and the planting 
is done just before the rains commence. Fig. i illustrates this 



Fig. I, -mjcthod of planting out basket-transplant. 

method. N.-W. and N.-E. aspects are the best and the soil most 
preferred is a light rich moist one with good drainage ; on hot 
aspects the transplants require protection. 

Cost of fof mation of one acre of plantation at an average distance 
of one mile from the nursery, 

Rs. a, p. 

Sowing and tending in the nursery fnr 2^ years • ... ... 3 8 >5 

Price- of 2,822 baskets at Rs, 1-8 per 100 * ... ... ,42 $ , 3 

IMgging holes 18" deep X 12" diam. at Re. i per 100 ... . 55 2 10 

Planting 4 x 4' apart at Rs. 1-15-3 per 100 ... ... 28 3 6 


Total ... ... 129 4 o 

or approximately Rs. 130 per acre. „ 

% B. Oi; CuVENTR 5 f, , 

The 17th September 1904. Deputy Couservater of Forests- 
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CORRESPONDENCE. 

ON CER rAIN IMPORTANT FOREST QUESTIONS. 

In your number for November 1903, now a year ago, you were 
good enough to print a note of mine on the above subject. My note 
has called out, as was to be expected, a good many criticisms, 
and, thinking that it might make the discussion complicated, 
seeing that most of the critics are in India and I am in England, 
to answer their remarks piecemeal, I have thought it best to 
wait for the expiry of the full year and then to ask you, Mr. Editor, 
to let me make some sort of reply to those who have discussed 
my note, most of them, I am very pleased to acknowledge, with 
kind personal reference to myself. 

My subjects of last year were, put shortly, 

1. The tendency to subordinate conservancy and improve- 
ment, especially in Burma, to the production of revenue. 

2. The tendency to make people believe that knowledge of 
natural’ science, especially of botany, is unnecessary for a Forest 
officer. 

' The of these was suggested by a comparison of remarks 
made by one former Inspector-General (Col. Pearson) in your 
number for August 1903 with those made by another (Sir D. 
Btandis) a few pages off ; the second by a perusal of remarks made 
by the latter ,in which he contrasted the love of sport with the 
love of botany and* entomology, saying that they were both 
“ useful helps” to a Forest officer, but *‘are not forestry.” You 
will see, Mr. Editor, that i adcept the correction made in your 
footnote at, p. 491, though the correction was hardly necessary 
if>one went by the general sense of the whole and by previous 
writings and not by specific words. 

... The remarks and replies to my note, which 1 now propose 
to deal with, are — 

- (i) Mr. M^cer’s letter, at p. 566, of the number for December 
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(2) Mr. R. S. Hole’s letter, at p. 65, of that for February 1904. 

(3) Dr. W. Schlich’s letter, at p. 116, of that for March 19041 
with your own supplementary remarks. 

(4) The letters of Mr. Hauxwell and Mr. S. Carr in the num- 

ber for March and May 1904, respectively. 

There livas also a letter on “ The Use and Abuse of Forest Work 
in Burma by *‘Burman” at p. 71 of the number for February, 
1904, which I do not propose to discuss except to assure him that 
he is totally mistaken in supposing that my referring to Sir 
D. Brandis as the “ old Forester” was done “ slightingly,” for it was 
intended hi exactly the reverse sense, a.s, J feel sure, most of the 
readers of your maga^.ine will have understood. 

Mr. Mercer’s excellent letter is of much value, and shows that 
the recent Inspectors-Gcneral agree in the opinion which he quotes 
as having been Mr. Hill’s, 7//.S'., “that insufficient money was being 
laid out on permanent improvements and that the percentage of 
net to gross revenue had no business to be higher in India than on 
the continent of Europe, etc.” That opinion quite reflects my own* 
and I was well aware that Mr. Hill and I were in accord, for we 
had frequently discussed the subject together, both personally and 
in writing. But the Inspectors-General that I had in my mind 
when I wrote last year were not Mr. Hill and his successors, but 
his predecessors, who were in oflice during most of my own .service 
in the Department. My reference to Presidencies where forest 
matters are not so directly governed by the Inspector-General’s 
advice as they are in the North ” was not a very well-chosen peri- . 
phrasis for the ‘ Bengal Presidency.’ I ought not to have brought 
in the ‘ Inspector-General ’ at all, for, after all, he isonly tlie advisor 
of Government in Poorest matters. Mr. Mercer .shows this quite 
clearly in his letter, which gives a good exposition of u nsound forest 
policy and explains how the first stage of forest finance came 
about, how it has now passed away, and how a .second stage has 
now come in with a policy which we may all hope will add to the 
prestige and efficiency of the Department. 

Mr.”Hote’« letter takes up the ‘ botany ’ subject' He is rtot quite 
accurate in his quotations, for I rejoice to say that I nowhere used 
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the words the man in the street with the collecting tin (the 
Italics are mine), and I fail to trace in his notice in the Indian For- 
ester for August, 1903, the opinion credited to Sir D. Brandis that 
vernacular names “ have a fixity which systematic names do not yet 
possess.” I understand that Mr. Hole has now gone to the Dehra 
Forest School as Instructor and 1 would suggest his testing, on 
his tours ill the School Circle, the. value' of the vernacular names 
in uso : he will not find such a fixity as he seems to have found in 
the Central Provinces. As a sort of object-lesson, let me recom- 
mend to his notice the Himalayan names for the chief conifers ; and 
especially a comparison between those used in Jaunsar with those 
of the Sutlej Valley to the west or the Ganges Valley to the east. 
And if he can get hold of a copy of the ‘ ProdromUvS Flora: 
PeninsuUe India: Orientalis’ by Drs. Wight and W^alker-Arnott 
(1834), let me recommend his perusal of the opinion given by these 
botanists, with their quotation of Dr. W^allich, at p. xxiii of their 
Preface. Sir D. Brandis added when he u.sed the expression, quoted 
at p. xiii of the Preface to the “ Forest Flora of North-West and 
Central India,” the words ‘in many instances,’ and his remarks in 
that Preface are merely intended to show that sometimes vernacu- 
lar names may be of considerable value and importance, and that 
scientific names also are IFable to alteration, propositions which 
nobody is likely to desire to doubt Of course Mr. Hole’s jokes 
about the “ pale and studious systematic botanist,” the “ mutilated 
fragments of trees,” and so on, are simply ‘ tall talk ’ of which 
we may hops he has now become a little ashamed; at any rate 
I can hardly be expected to discuss them. He is on .safer ground 
when be finally contends that Sir D. Brandis and I hold, after 
all, opinions which do not differ very greatly, for 1 have found it 
difficult, to reconcile Sir D. Brandis*' bracketing of botany and 
sport as useful help.s to a forester, though not forestry, with 
what I us^ to understand were his opinions when Inspector- 
General. . For my own part, of course, I have little to alter in or add 
to the; opinions I expressed last year, which is that in such a coun- 
try as India, where a For^l^^cer^i^ liable to transfer to work in all 
spits of foieat growth of the most ^diyer:se character, a knowledge 
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of botany sufficient to enable him to use such booTcs as tliere are 
and to recognise tree-characters, is indispensable, and, as I also 
remarked last year, the Forest officer who cannot use his gun 
on occasion, is sonietimes liable to go without his dinner. But 
time spent by a Forest officer on botanical observation is time 
spent in the work of his profession, vvdiile I do not think that can 
fairly be said to be the case with shikar. More botanical obser- 
vation is very badly wanted, for as yet we know very little about 
the habits and sylviculture of any but a few of the chief Indian 
forest trees and the study of the sylvicultural requirements and 
idiosyncracies of such trees and their economic value must begin 
by being made precise by their accurate identification. 

The ne.vt letter to be considered is Dr. wSchlich’s^, with your 
remarks upon it, and all I can .say is that neither you nor he can 
have read carefully w hat I wrote. I never, for a moment, proposed 
to myself to discuss either the quality or the quantity of the 
botanical teaching at Coopers Hill or Dehra Dun. The quality 
of the teaching is obvious to an^’one w'ho know\s the attaiilinents 
of the three distinguished Profe.s.sors w ho have taught at C'oopers 
Hill, and I have alwas s understood that ample time w^as given to 
the subject ; but there is an old saying that you can take a horse to 
the w^ater but may fail to j^ersuade him to drink, and I had a very 
distinct fear that if .students are led to believe, by the statements 
of persons of influence and authority, that one of their .subjects is, 
though part of the curriculum, not one of much importance, they 
are likely to neglect it and only stud)' it perfunctoril)^ and just 
sufficiently to ‘scrape through/ Of course! botany is w^ell taught at 
Coopers Hill ; w'hether it has always been quite the sort of botany 
that is w'anted for our purposes is another matter, but as the 
College is so soon to cease to exist, it is not now w'orth w hile 
further to discuss the .subject. I might, however, make the remark 
that, although Profe.ssor Marshall Ward is one of the highest autho- 
rities on the fungoid diseases of trees and must have taught about 
them to some extent, but ohe of His old pupils, so far as I know, 
has yet attempted to pursue the subject in India, and yet it is a 
subject of quite as great an irtipdftahce as is that of the noxidiis 
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insects. On the other hand, several of his old pupils have been 
doing excellent work in systematic botany (probably led to it by 
such considerations as those I have put forward) and have, I 
believe, added considerably to the knowledge of the species with 
which Indian foresters have to deal and which are the raw material 
of forest work. 

And here I should like to point out what a magnificent field 
the more out-of-the-way forests of India still offer to those who can 
add something, however small, to the sum of our knowledge of 
Indian natural history ; for nobody in India has such facilities 
for doing it as Forest officers have. The Forest Department has 
already a considerable ‘roll of fame’ both in botany and 
zoology; but India, as a whole, is as yet only imperfectly explored, 
and though I know that several Forest officers are at present doing 
a great deal, I think there must b^ others who can help as well 
when in camp, without very great interference with other duties. 
It is a common and very true saying that every forester is a 
student all his life ; that to those vvho observe, new ideas come every 
day, and observation of the natural objects of the forests is surely 
a part, and a very important part, of the study, and may also help to 
relieve the tedium bf man^' a long ^nd often otherwise uninterest- 
ing march. My idea of what the Forest Department should be 
in India is perhaps Utopian, but it is at any rate a high one. Except 
the Geological and 'Botanical Surveys, which are quite small and 
special, it is the only Government agency in India which has to 
deal with natural history,’ and 1 have in my mind the Forest 
Def>artment as the pioneer of scientific work, ready for the time, 
which must assuredly come before long, when the present purely 
literary system of Indian education and the selection of officers for 
service on purely literary grounds will come to an end. 

I find I am leaving myself but little space for a consideration 
of the letters of Messrs. Hauxwell and S. Carr, letters which I have 
read with considerable interest in the expectation of finding com- 
plete answers to the propositions I put forward last year. I have 
c<?rtainly found a fair series of excuses, but not much of definite 
value in opposition to what I asserted. The iirst point 1 mentioned 
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was that forest management is being subordinated to the pro- 
duction of revenue, and I do not find that this is proved to be as 
fallacious as Mr. Hau.xwell thinks it. Mr. Mercer more or less 
admitted that such used to be the case, and both Mr. Hauxvvell and 
Mr. C'arr consider that things are all right now. I can only hope 
they are, and that what Mr. Carr has shown to be the case in 
Pyinmana as to the restriction of girdlings only to forests under 
Working Plan or open forest that it is not intended to maintain 
permanently, is true for other districts also. 

On the subject of selection, demarcation and settlement, Mr. 
Hauxwell shows (and Mr. Carrs figures are much the same) that 
in ten years the area of selected permanent reserves rose from 6,674 
to 18,606 square miles, which is a rise from about 3*8 per cent to 
about II per cent of the area of the province. If 64 per cent is 
the area of ‘ Reserved and Uiiclassed ’ forest, it follows that no less 
than 53 per cent of it still remained in 1902 to be gone over, which 
seems to show that my contention that such work is behind-hand 
is not so far wrong. Doubtless there are reasons, but I wrote about 
what I thought to be facts and not about possibilities. And here 
I may perhaps suggest that nothing has as }'et, that I know of, been 
attempted in Arracan,* although the important reports of Dr. .Schlich 
in 1869 and Dr. Nisbet in 1882 showed that, merely from the 
timber point of view, to say nothing of climatic and water-supply 
considerations, the forests were worthy of attention. I think too 
that, I have heard that in these matters some parts of the older 
Province of Lower Burma are still a gocxl deal neglected. May I 
here remind Mr. Carr that I nowhere said that “the Burma Forest 

* In a former article our correspondent made some very apt remarks on thfc sub- 
ject of ‘ loo&e writing.' It is a pity that he does not apparently invariably act up to his 
own convictions in this respect. The following information will doubtless prove of 
interest : — 

Since about the end of 1892 an Extra Deputy Conservator has been in charge of 
the Arnican forests with the following .staff i—E.vifc — ^2 Dep. Rangers,' a Foresters, 
6 Revenue Collectors and 8 Guards. CUr . — a clerks, a peons, . 2 dak-riuiners, &c. 

I'he following staff ha.s now been applied for : —E'.wr.—l Dep. Conservator, i Asst. 
Conserv. or a Provincial man, 5 Rangers, 7 Dep. Rangers, 16 Foresters, 18 Revenue 
Collectors, 20 peons, 1 steersman, 4 rowers (for patrol boat), 20 Guards. Cfer, — 5 
dtrks, f2 peous, 5 ditk«runfiers,''Ac. -Hon. £'D. 
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OfiScers’ energies are altogether devoted to ruining the forests 
under their charge ; ” to put such things down as my sayings was 
surely going a little too far ! 

On' the question of fire-protection, I can find nothing what- 
ever to gainsay the accuracy of what I said. The discussion on 
the subject of fire-protection has interested me a good deal, but the 
writers of various recent articles in the Indian Forester are, it seems 
to me, rather at cross-purposes. Some writers seem to be only 
acquainted with forests where fires are merely ground-fires among 
dead leaves ; and others write from experience of huge fires in long 
grass : let us hope, as I feel sure is the case, that the Conservators 
know how to adjudicate between them. Mr. Hauxwell admits that 
the provision of communications and buildings is behind-hand, as I 
knew it to be; Mr. Carr seems to think that by ‘Miouses for the 
staff” I meant officers’ rest-houses ; but what I meant, as Indian 
officers would readily understand, were houses for the Range and 
Beat officers who have to be supplied with suitable quarters in con- 
venient localities if they are to be made properly responsible for 
their charges. 

On the question of preparing beforehand for the possible 
flowering of Iximboo, I am very glad that Mr. Hauxw ell can assure 
us that the plan of campaign has been decided on, and I can only 
ho|)e that it wWl not be pigeon-holed, as seems to have been the 
fate of my attempts to work up the ‘Bhabar’ grass industry In 
Ganjam, in regard to which he seems to have got a bit ‘ mixed.’ 

Finally, in regard to cutting teak for revenue, I do not think 
4hat I anywhere said that it was being “ over cut, with a view simply 
of raising revenue,” though I admit the soft impeachment that I 
. certainly thought it' was, not perhaps deliberately but without .suffi- 
cient previous calculation ; and I believed, and do still believ^e, that 
the note of triumph which is usually Sounded when a year of big 
surplus ci>mes and the pat oh the back which the officers who pro- 
duced that surplus usually get^ is very likely to tend to oyer-cutting* 
I have no means noti^ of proving my belief, .statistically or from per- 
.sonal knowledge, and I am quite willing to expre.ss my satisfaction 
if my forebodings, prove to be wrong* The welbconsidered plan 
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which Sir D. Brandis say.^ has be^n in force since 1856 was a 
makeshift one, as everybody knows ; but it undoubtedly did 
good work for a time pending the introduction of Working Plans ; 
and I am very glad to see Mr. Hauxwell’s assurance that such 
plans will in future be prepared at the rate of 1,200 square miles 
annually, though even at that rate it will have taken about 1 5 
years to finish off the area of 18,606 square miles which he gives 
as that of the Reserved forests of 1902. 

I think that I have been able to show that Messrs. Hauxwell 
and Carr practically admit most of what I put forward, though they 
show that there are good excuses in come cases ; I, hope they will 
now admit that my writing was not so very careless after all. At 
any rate, I caivonly express myself as being quite impenitent still 
in that respect. . 

2gtk Ncn^emher^ 1904. J. S. Gamble. 

THE TIMBER OF BARRLNGTONIA RACEMOSA. 

At page 363 of the last edition of the ‘Manual of Indian 
Timbers’ Mr. Gamble descril^es the timber of Barringtonia 
racemosa as “white, very soft and porous,” and gives the weight of 
a cubic foot as 27 lbs., taken from a specimen collected by Kurz 
in the Andaman Islands ; but at the same time he mentions that 
Skinner gives the weight as 53 lbs. per cubic foot, and the value of 
P. as 819, and says that the “wood is used for house and cart- 
building, and that it has been tried for railway sleepers.” 

There are therefore two opinions about the timber of this 
tree, one describing it as soft and woii:hle.ss, the other as .strong 
and serviceable. In order to clear up the doubt I have obtained 
and tested specimens of it, and I am able to confirm the state- 
ments of Messrs. Kurz and Heinig that it is soft and worthless. 

To the description given by Mr. Gamble I would add that 
the pores are very , numerous, alraii>st filling up the whole .space 
between the medullary rays, which are broad and clearly seen. 

My specimen when first cut weighed 44 lbs. per cubic fo 9 t, but 
in three months it has dried down to 28 lbs. The value of P. is 302. 
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It is impossible to believe that this timber could ever have 
been used for house or cart-building, and much less could it ever 
have been tried for railway sleepers, nor could anyone say that 
it is strong and serviceable. In a word, Skinner’s identification 
cannot have been correct, and his remarks must have referred to 
some other timber. 

Quilon : T. F. Hourdillon. 

30th November 1904. 

FIRE PROTEC r ION IN THE TEAK FORESTS OF BURMA. 

Under this heading your November number contains an 
estimate by H. S. of the damage done to standing crops of teak 
by forest fires, which is stated to be based on figures supplied by 
Mr. Rodgers. So far as I am aware, these figures only related 
to girdled trees, and as H. S. makes no allowance for loss of 
increment, for mature trees which were so damaged by fire as to 
be unfit for girdling, or for trees which as a result of fires have 
been either killed or rendered incapable of ever reaching exploit- 
able* size, the estimate appears to be somewhat incomplete. 
Surely 5^^ years of forest fires mu.st have had some influence on 

the above factors, and until we have some reliable information on 

% 

these points, such estimates can hardly I think be accepted as 
repre.senting even approximately the actual damage by fires per 
square mile per annum. 

_____ G. A. F. 

A DOUBLE CANE. 

Some time ago Mr. Muriel brought to notice that a bamboo 
may have a double longitudinal cavity, and I conceive that the 
median wall would greatly enhance the stiffness and strength of 
the bamboo. 

I have lately received through the kindness of my friend 
Mr. Wat.son, the Divisional Officer, a present from an old Karen 
headman named Ko Po, living in the Kabaung reserves, of a 
double cane, probably tatifolius, yameita^ Burm. 

Tiii.s canci haviitg apparently been split dr cracked in tl^ middle^ 
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has grown into two parallel canes, at first half-round but presently 
quite circular in section. 

It would bs interesting in this manner to propagate the stout 
species of cane of half their normal thickness, thus increasing the 
proportion of cortical tissue and the strength and flexibility of the 
cane, which in this instance is used for the rafting of timber. 

I have never before seen an example of this kind, and think 
that it must be rare. Would this ‘ freak ’ be worth sending to the 
Forest School Museum? 

R.vng()J)N: F. B. Manson, 

23/7/ November 1904, Conservator of Forests, 

The Director, Imperial Foiest SdMK>l, would be veiy pleased to receive specimens 
for the Museum. — Hon. Eu. 


PROMOTION IN BURMA AND INDIA. 

I do not wish to controvert any of the facts stated by ‘ Taw 
Kwe’ and Mr. S. Carr in their letters which appear in the October 
and November numbers of the Indian Forester, relating to the 
transfer of .senior men from India to Burma ; but when they assume 
that the men in Burma must as a consequence have been badly treat- 
ed in the matter of promotion compared with their contemporaries 
in India, the facts do not bear them out. Mr. S. Carr invites compari- 
son of the position of any man in Burma of 1 5 years .service or less 
with that of a contemporary in India, and is confident that the latter 
will have a big advantage. I will therefore proceed to make such a 
comparison in the case of two men who have rather more than half 
the 15 years service mentioned by Mr. Carr. The man in Burma 
we will call B, the man in India H. 

B became A.ssi.stant Conservator, 1st grade, with one and a 
half year’s service and provisional Deputy Conservator, 4th grade, 
with a little over 5 years, service, just at the time that H became 
provisional Assistant Conservator,, i st grade. W ith about 6 years 
service B became permanent Deputy Gonservatorj 4th grade, and 
again at the same time H became permanent Assistant Conservator?, 
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1st grade, a position which he still occupies, having moreover 
no prospect of promotion for another two years. The difference in 
the pay drawn by B and H is much larger than these differences 
in permanent promotion at first suggest, owning to the prescriptions 
of Article 135 of the Civil Service Regulations, which forbid an 
Assistant Conservator, ist grade, to draw more than Rs. 550 a 
month. H has already officiated for some time in the 3rd grade 
of Deputy Conservators, and is likely to continue to do so, but gets 
no benefit at all from it, while B has for years drawn Rs. 650 at 
intervals. Why the 1st grade of Assistant Conservators should be 
selected for this hardship, particular to themselves, of not being 
allowed to draw more than Rs. 100 a month more than their substan- 
tive pay is a matter which might present itself to the Forest Asso- 
ciation. It is true that a similar disability rests on officiating 
Conservators, but then their immediate rise of pay on officiating is 
Rs. 300 at least, while the mere fact of becoming a Conservator is 
likely to prevent a man from grumbling. 

To go back to our friends B and H their case shows that 
however correct your correspondents may be in their facts, they are 
quite wrong in their deductions even though they may themselves 
have been unfortunate in , promotion. If they consider that B has 
had his promotion spoiled by transfers from India, I can only say 
that I should like very much to be transfermd to the Province 
where what they would consider good promotion is obtainable. To 
show that the superiority of promotion in Burma over some of that 
in India is not confined to one period, I will quote one more case. 
In 1896 a certain officer was transferred to Burma from the United 
Provinces as an Assistant Conservator, ist grade, with over 8 years 
service. Qn the ist July 1896 he appears in the Burma list as a 
Deputy Conservator, 3rd grade, a position to which he would not 
have attained in the United Provinces until the end of 1901. There 
is a second point in which Messrs* ‘ Taw Kwe’ and Carr are under 
a misapptehension : they apiiear to think that the appearance on 
the list < senior men from other Provinces is peculiar to Burma, 
l ean assure them that tess^^ half the men senior to H have 
been in the province from the beginning of their service* 
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Lastly, it is beside the point for ‘ Taw Kvve ’ to talk as if the 
removal or promotion of men senior to him were of no benefit, 
if those men do not happen to have begun their career in Burma. 
If H were suddenly to find one of the men above him gone, other 
than those who began their service in the Province, he would get 
his promotion at once, but according to ^ Taw Kwe’ he would have 
no cause to be thankful. Yet the result would be exactly the same; 
if the man removed were an original officer of the Province. It is 
worth remark that B has been known to grumble for the same 
reasons as ‘Taw Kwe’ and Mr. Carr. H indeed has been singularly 
unfortunate. 

“Another Non-Burman.” 

REVIEWS AND TRANSLATIONS. 

FOREST ADMINISTRATION IN THE LOWER PROVINCES 
OF BENGAL, 1903 04. 

The area of reserved forest in Bengal has undergone an 
important change during the year under review owing to the 
final reservation and notification under section 19 of the F'orest Act 
of four forests having an aggregate area of 45,449 acres in the 
Chittagong District. Two other forests in this Collectorate con- 
taining 1 14 square miles were demarcated, and the Conservator 
hopes that their reservation will shortly to completed. We believe 
we are correct in stating that these Chittagong Collectorate forests 
were notified under section 4 of the Forest Act so long ago as 1893 
or 1894. It is more than probable that had not the Khas Tehsil- 
dars, who held charge of these forests under the Collector, and were 
therefore F'orest Officers, been also appointed Forest Settlement 
Officers this otherwise incomprehensible delay would not have 
taken place. The Report goes on to state that ‘ so far as is 
known ’—whatever this may mean— ‘ outside of the Chittagong 
and Buxa Divisions the Provinces ' contain no considerable tracts 
of public forest land which could be usefully reseiwed under the 
■Forest' Act. ' 
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Tbe only nw working plan sanctioned during the year was thstt 
of the Puri Reserves, area i lo square * miles, * but plans for the 
Singbhum and Kurseong Reserves were in the press at the close 
of the year, and work had been comtnenced on a plan for the Buxa 
forests and upon a rough one for the Palamau Reserves. Work on 
the revision of the Darjiling, Jalpaiguri, Tista and Sundarbans 
plans was carried on and completed during the year. 

No plans exist or are under preparation for Chittagong, Son- 
thal Parganas or the Singalila Reserve in the Darjiling Division. 

During a tour of inspection in the cold weather the Inspector- 
General issued detailed recommendations regarding the preparation 
of the Buxa and Kurseong working plans and the revision of the 
Jalpaiguri, Sundarbans and Darjiling plans. 

Under expenditure on buildings we note that a sum of 
Rs. 18,000 was spent on purchasing an Old Club House at Chitta- 
gong ‘ for a residence for the Divisional Officer and for the accom- 
modation of his pfRce.’ We cannot help expressing dissatisfaction, 
and we feel sure that many of our readers will agree with us, at 
this policy, which we had hoped was a thing of the past, of combining 
an official office with a private residence. The majority of English- 
men in a country like India do not care to have their official staff and 
all the hangers-on it inevitably entails daily inhabiting a portion of 
the:hou;ie which they themselves must occupy. The case becomes 
even worse when ladies have to be left alone in the said building 
during lengthened absences in camp. We are glad to note that 
four substantial rest-houses were built in Puri, Darjiling and Buxa. 

; Under fire protection there are some interesting remarks on the 
subject of fire protection in forests bordering upon Native States. 
In several instances these latter have apparently objected to burning 
grass areas within their borders, although the non-firing of such 
has added enormously to the danger to adjacent Government 
reserves. We note that a satisfactory arrangement has been come 
to with the Nepal Durbar, and that the ‘Bengal Government hope 
to have equalsuccess with the States in Chota Nagpur and Orissa 
Under, na^urah regeneration the sal is said to have seeded 
Mretlifin the ^Tista and . Darjiling Divisions, but not elsewhere^ and 
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there was a general flowering of the Preng bamboo {Arundinaria 
kmkeriana) in the Tista and- Darjiling Divisions and of a small 
pateh of the maling bamboo {A. raamosa) in the latter division; ■ 
It has, we note, been finally determined that coppice repro- 
duction of sal in the damp Duars climate is of a very feeble 
description, and the working plan is being revised accordingly. 
Successful coppice fellings of sal, Xylia dolabriformis and of most 
miscellaneous trees have resulted in the Puri Division. 

Under plantations we are glad to note that the - Jellapahar 
cantonment above Darjiling is at last to be planted up by the 
Department, a departure which has long been required: 97,000 
transplants were put out under the working plan prescriptions 
in the Darjiling Division and 15,000 in the Mai block of the 
Tista Division. * 

Experiments with exotics do not appear to be a success in 
Bengal, but we think that perhaps the Department does not know 
quite enough as yet about the economic products of the forests 
to justify the following sweeping remark of the Conservator ; 

Considerable efforts made in the course of the last ten years to 
obtain markets for little-known economic products, and for 
certain' well-known products which are comparatively rare in 
Bengal, have always resulted in failure, and the Department will 
do well to leave such experiments alone till it is better qualified 
to deal with them,” Take, for instance, the sabai grass of the 
Singbhum Reserves. We .see that the new three years’ lease 
only fetched R.s. 1,10,000 or 'Rs. 16,000 les.s than the pmuous 
three years’ term (the reason for the drop not being given). Still, 
even this sum is a veiy’^ great advance on the Rs 1,500, which is- all, 
we believe, that the lease fetched in the year 1893^ The attempts 
to sell the sabai were at that period practically failures, but luckily 
for Bengal, the Divisional Officers were not content to leave the 
matter alone* with the result that success was ‘finally achieved;* 
Under removals by purcha.Sers there is a decrease of 2,463,876 
cubic feet under, timber and i,03^»33* dubic feet under fuel respec- 
tively* The fall under timber is .said to be chiefly due to the decrease 
m removals of sundri due t to overworkwig under 'the^ expired 
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WOiffking plafi, . Chittagong is responsible for a-decrease of 210,331 
cabic «feet of timber and also a decrease in the number of 
bamboos extracted. In these decreases we see the old excuses 
of deficient ; rains and cholera trotted out and again paraded. 
When we read further on the steam launch Helen Gray was 
tmnsferred from ; Chittagong, where she appears to have been 
of very little »use/’ ■ we come nearer to a more probable reason. 
The launch was built for Chittagong in order that inspections by 
the Divisional Officer might be more frequent and, shall we say, 
unexpected 1 It is true that the launch meant that heavy monthly 
travelling allowance bills were a thing of the past, but this was 
more than counterbalanced from the point of view of Government 
by the fact that it was possible for an Inspecting Officer in the 
launch to visit all the toll stations of importance south of the 
Karnafuli in five, days, whereas 17 to 20 days is the least probable 
period, without exceptional luck, under the old, now reverted to, row 
boat (or ' 1 '. A. mileage) system. Under the new plan, which states 
that a sailing boat is to be tried, the above trip will take probably 
a month, during which the rest of , the division will take care of 
itself, with the usual heayy drop in revenue that this has always 
meant in Chittagong, With the new reserves and with constant 
and energetic inspection of all the toll stations and revenue-making 
reserves the Chittagong revenue should easily double itself, but 
this will not be done by means of trips in a sailing boat working 
down south against perhaps three weeks of contrary winds. 

In commenting upon the decrease. in the. outturn of wood the 
Conservator fears that it will take some years fpr this source to 
recover itself owing to overworking in the Sundarbans and to 
Other accessible areas haying been fully worked up to. ‘ The 
opening out,’ he continues, ‘ of the more remote forests which should 
make good the deficiency must be gradual/ We would, we, speak, 
with(^t present knowledge^ like to know, whether the Conservator 
has turned his attention to the higmserves situated in the Chittagong 
Hill Tracts ! These areas, almost, we think, from their first forma- 
tion, have been closed to felling, 6n^ reipoval of canes and 

bamboos, &c., having been permitted, , A^hjist we ^ wpwld not 



COMMEkeiAl TtMEEMS 


97 


1905] 

advocate the throwing open of these areas to promiscuous felling, 
we believe that the time has xome to have a careful inspection 
made of their contents (this will need the deputation of a special 
officer, since the forests are too far removed to make it possible 
for the Divisional Officer to carry on his ordinary duties in addi- 
tion to this piece of work) with a view to the removal of the large 
number of over-mature trees which it is probable they contain. 

NOTES ON the: COMMERCIAL TIMBERS OF NEW SOUTH 

WALES.* 

From the pen of that admirable and indefatigable botanist, 
Mr. J. H. Maiden, we have before us the second edition of this 
small and highly useful illustrated work. In his introductory remarks 
the author gives the reasons for the appearance of the pamphlet. 
The object is to give information in regard to' the principal com- 
mercial timbers of the Colony in language as devoid as possible 
of scientific technicalities. Only those points are touched upon 
that are of practical moment to the timber-getter, saw-miller, 
merchant, or user. “An endeavour has been made to give an 
impartial statement of the merits of our timbers as we know 
them at the present day. In course of time some of the estimates 
of the qualities of particular timbers may require to be modified, 
and other timbers, not at present employed, may be shown to be 
useful for special purposes.” Having for many years been al moist 
daily occupied in the diagnosis and critical examination of Colo- 
niai timbers of all kinds, and having been a large user of many 
kinds of colonial timbers for miscellaneous purposes, and having 
visited most of the principal forests and saw-mills of the State, 
Mr. Maiden was in a particularly favourable position to undertake 
the compilation of such a handbook, and its usefulness cannot be 
ovefestiniated. 

After pointing but that timber is a necessity, the author 
mentions that the supply of good timbers is not unlimited (arid 

* Notes on the Commercial Timbers of New South Wales, by J. H. Maiden, F.L.S., 
rJbvernmetit Botanist and Dii ector of the Botanic Cardens, Sydney. 2nd edition, illus- 
trate. Sydney Governrrtent Printer. Price Is. 
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this remark does .not apply to New South Wales alone) and that 
cutting requires to be followed by replanting. As regards export 
Mr. Maiden considers that as the merits of their hardwoods become 
more fully recognised a largely increased demand may be reasonably 
expected to set in for them, and on this head he says that too great 
care cannot be exercised in .seeing that timber which is sent to 
market, and particularly that intended for export, is not only good 
of its kind, but also belongs to a species of acknowledged merit. 
In the case of trees or timbers which, bear a resemblance more or 
less strong to valuable timbers, the greatest care should be exercised. 
We. cannot but think that the great backwardness that has dogged 
the footsteps of the Department in India in this respect has been 
due .to laxity on this score, and a small pamphlet on the subject 
of our good commercial woods and those inferior ones which 
closely resemble them, with the differences clearly indicated, would 
be an incalculable boon to many a Forest Officer. To its absence 
one cannot but attribute, in part at any rate, the, extreme reluctance 
of the great Departments, such as the Public Works, Military Works, 
Telegraph, to take any but the few well-known good woods, the 
woods which have been used from time immemorial by the native 
himself, without any attempt being made to find out whether there 
are not a number of others which would .serve equally well for many 
of the purposes for .which the more valuable timber is now used. 
We think that in this respect , the European has followed far 
too blindly in the . path trodden by the native of the country. 
Such works as “Gamble’s Manual of Timbers ” are far too 
large, fpr useful and handy service in this respect,. and until we 
have a really handy reference bo<^ it is probable that many of 
our timbers will remain unknown as. far as all practical (r>., econo- 
mical) purposes are concerned. • 

Mr. Maiden remarks upon the importance of felling timber 
the proper scfison and on the 5tiU greater one of subjecting! the cut 
wppd to thorough seasoning processes before exportation, more 
especially if intended for the foreign market. 

In Part II of the pamphlet the author deals with the classi*' 
(kation and description of the commercial timbers. His 4ivtsiona.Qf 
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this part will explain themselveis. They of course deal with the 
bark or wood of the various trees, leaving out of the question all 
systematic classificatory considerations. We have a first group 
termed Iron barks, then Stringy barks, (3) Pale hardwoods, (4) Red 
hardwoods, (5) Turpentine and Brush-box, (6) Cedar, Beech and 
Pine, (7) Silky Oak^ She-oak, &c., (8) Black bean, Myall, and (9) 
Miscellaneous Brush Timbers. Under each short descriptions of 
the wood are given with the uses for which it is recommended, 
distribution and quantity available. 

Part III treats of timbers for special purposes: This practi- 
cally consists of a list of the principal native timbers classified 
according to their uses. P'or instance, under the heading Bee- 
boxes we find cedar and beech recommended ; Boat-building — 
cedar ; Bullock yokes — river oak, swamp oak, &c.; Carriage-building, 
— Red cedar, rosewood, pluinwood, beech, &c.; Carving — white holly, 
grey myrtle, &c.; Charcoal — Murray red gum, stringy bark ; Railway 
keys — cedar, fiindosa or cudgerie ; Railway sleepers — iron bark, 
grey gum, Murray red gum; Walking sticks — {a) whole plant, 
tea trees, dwarf palms, native cherry, oaks, (b) cut out of solid 
wood, black wood, tulip, cabbage palm, &c. The value of such a 
useful condensed hand list cannot be overrate. 

A few notes on special uses of timber, such as the wood 
required for backs of hair-bushes, engraving, &c., the production 
of such substances as naphtha, wood-spirit and tar, mining timbers, 
Railway sleepers, wine casks, wood pavement and wood pulp, 
brings this extremely useful and handy pamphlet of 38 pages to a 
close. At the end are nine excellent plates showing the stems of 
some of the chief of the large commercial trees. 

We have reviewed this small work at sorrte length because we 
would draw attention to the inestimable advantage such a 
handbook would prove to the Indian Forest Officer, and one may 
include the officers of the Public Works, Military Works, Telegraphs 
and the great timber merchants of the country. We aU require a 
handbook for use in the forest Neither Gamble’s Manual of 
Timbers” nor “ Wattes EHctionaiy of Economic Products’' can be 
used as such. '• 
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SHIKAR, TRAVEL AND NATURAL HISTORY 

NOTES. 


OUTBREAK OF A FATAL DISEASE AMONG WILD ANIMALS 
AND AGRICULTURAL CATTLE IN MYSORE, 

Having seen an article entitled ‘ A New Disease in Coorg ’ in 
the Indian Forester of October last, I would wish to place upon 
record the following facts in connection with it which have come 
to my notice during the last four months : — 

The disease was first noticed on a ‘ Kumki ’ elephant by name 
‘ Kadampyari,* which was sent to Kymara, a forest station on the 
frontier line between Malabar and Mysore, for dragging timber in 
the forest ; the elephant was at Kymara for thiee days, but did no 
work, as the forester was not present. It returned to Mastigudi on 
the 28th May in an apparently healthy condition and dragged 
timber in the Kardihalla forest for two days. On the morning of 
1st June a big swelling like a bubo appeared between the hind legs, 
which travelled on towards the neck ; the animal gave up its usual 
leaf fodder, but used to take in small quantities of rice, mixed with 
jaggery, and little or no water. The mahouts did not know what 
the disease was, but gave some highly stimulating medicines and 
also externally applied an ointment prepared of ‘ragi’ and a 
jungle root. The animal was brought to Kakankote from Mastigudi, 
a distance of one mile, on the first day of its illness ; for three days 
it was ailing from this disease, falling down and getting up 
repeatedly, probably owing to colic, and experienced difficulty 
in breathing. In spite of all the medicines and treatment 
afforded, the animal grew' Worse day by day, and succumbed 
to the disease on the 7th idem. Instantly a big pit was dug, 
the carcase was dragged to the pit by other Kumkis, burnt and 
'buried.' ■ ■ ' ' , 

About the same time a petty merchant, who had gone to 
iSidabar, returned frOni Vonteatig^i, a Malabar yilla^ Kymara 
Siirtkadkatte, with four bullocks. He lo.st one of his bullocks 
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on the road, another in his village Oyyamballi from apparently the 
same disease as above, and the infection spread from these into the 
surrounding villages around Antersante, with the result that fifty 
cattle died in thirteen villages in all, only seven attacked animals 
recovering, 

I heard from the Malabar Range Officer that one of the timber- 
elephants named ‘ Phyllis ’ was attacked in Begur, a forest 
station seven miles from Vonteangadi, and that all the other ele- 
phants were segregated at once ; the whole bubo was cut away and 
medicine applied, and it recovered. Many cattle in and around 
Vonteangadi had also succumbed to the disease. 

These instances prove that the disease spread from Malabar 
into this part of the Mysore district. 

To show the further progress of the disease towards Kakankote, 
‘Wasp,’ a well-known shikari elephant, caught the infection on the 
loth ; the swollen part was branded, and the animal seemed to im- 
prove, but grew worse on the i ith, and died on the I2th. The other 
Kumkies, vis,,, ‘Ganesh’ and ‘Jang Bahadur,’ were segregated at once 
from the diseased elephant ; they had, however, caught the infection, 
but managed to go to Karapur, a distance of six miles. Ganesh 
could go no further, but Jang Bahadur, continuing its journey, 
reached Munchagowdanhally. The former exhibited the swelling, 
which increased and showed the same symptoms as those of 
Kadampyari, and the elephant died on the li^th in spite of all the 
treatment afforded Jang Bahadur had swellings all over the 
body, and these began to open out after the application of an 
ointment. The animal recovered. 

The disease now spread into the jungles, with the result that 
six wild elephants, five male and one female, eight bison, fourteen 
deer, and three sambar were found dead in different parts of the 
forest 

The matter was reported to Goveniment, and the Government 
Bacteriologist and Veter inaiy officers were requested to diagnose the 
disease. They came to Kakankote, and had two elephants exhumed, 
but the; proce^ of decomposition w^s so far advanced that nothing 
could be made out of them. At Antersante the blood of Jang 
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Bahadur, who was recov-ering, was examined, and it was found to 
contain bacilli which the Bacteriologist thought were a variety of 
Bacillus septicaemia hcemorrhagica. He says that a similar 
epidemic was observed among deer and cattle in 1 894 in parts of 
Germany, but the only new feature is the attack of elephants. 
The measures he recommends are the isolation of the infected 
animals, the prevention of the healthy ones from gaining access 
to the contaminated places, and the burning of the carcases 
wherever practicable, or deep burial, so that the surface soil may 
not become infected. 

Camp MpTiKUPPE : L. P. Mascarenhas, 

16/// October 1904. Forest Fau^er^ Kakankote. 


EXTRACTS FROM OFFICIAL PAPERS. 


THE TREATMENT OF HARDWICKIA RINATA * 

Copy of Letter No. S54» dated the \st December 1903, from 
E. D. M. Hooper^ Esq , Conservator of Forests^ Central Circle^ 
Madras Presidency^ to the Cpnservator of Forests^ Berar Circle, C. P* 
I have the honour to forward the following remarks on the 
subject of Hardwickia binata 

My first acquaintance with Hardwickia binata was in the 
Ahiri Zamindari and Godavari Taluks of the Chanda district of the 
Central Provinces, and subsequently I have studied it in the 
Godavari, Kistna, Kurnool, Bellary, Anantapur, Cudappah, Nellore 
and Salem districts, that is to say, in the Deccan and on the 
lower slopes of the Mysore plateau. 

In the Ahiri Zamindari to the south of the Bhimaram 
reserve it was found in 1881 over a restricted area — a pure forest, 
the stems being strangely uniform, varying in girth from 5 to 
6 feet and in height from 40 to 60 feet with clear straight bole. 
The soil was a quartzose fed gravel, crunching under foot, and 

* Communicated by E. E Fernandez, Esq., late Conservator of Forests, Berar 
Circle. 
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I have generally observed that wherever Hardwickia is veiy 
prevalent, this soil occurs. Except in this locality I have seen 
large trees only where special protection has been constant, as at 
Sandur, Bellary district, in the Raja’s garden ; again in a forest 
near Kudligi and in the Bellary Civil Station. In the first case the 
tree with a large gnarled trunk 1 5 feet in girth was an object of 
worship ; the second tree was within a temple compound wall and 
rose to a height of from 30 to 40 feet with a girth of 3^ feet ; and 
the last was in a private compound about 25 feet with a clean bole, 
the girth at breast height being about 4 feet. I was unable to 
discover the age of these trees, but I imagine the tree in Bellary to 
be not more than 40 years old. 

Elsewhere I have not found living s[:)ecimens of large Hard- 
ivickia, even in the depths of the Nallamalai Hills of the Kurnool 
district, but the species is found growing to 40 feet with a diameter 
of I foot on their western base in the Cumbrun Valley on the left 
of this range, and in the villages there are logs of large size, 
attesting the existence of large trees in the past. It may also be 
mentioned that the cantonment bungalows built between 1845 and 
1850 on the Ramandrug Hill Station in Bellary have Hardwickta 
beams. Throughout the Deccan the species is generally represent- 
ed by pollarded stumps varying in girth from 2 feet to 10 feet 
Where straight seedling stems are found, they are seldom taller than 
20 feet with a girth of 2 feet. I imagine that this species has 
suffered exceptionally with the progress of civilisation aiwl exten- 
sion of cultivation during the last fifty years, for these causes 
have brought about, first, a demand for the wood of the mature 
trees, then, for the young pollard stems which yield a fibre in 
constant demand for rope-making and a fuel of value in iron- 
smelting and charcoal-making, while the leaves and young shoots 
are eaten by goats and horned cattle. 

Next to the tamarind and nim {Melia) Hardwickia is pro- 
bably the most useful tree in the Madras Deccan, and it is 
undoubtedly in danger of disappearing where found in the com- 
paratively woodless areas of the Deccan, and this I consider due 
to the varied uses it is put to when .still young ; to its requiring 
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perhaps more protection than other species and to its gregarious 
habit. 

As regards its distribution we find it occupying clearly 
defined areas on the rocky quartz soils of Bellary and Anantapur 
and the sandstone and shales of the Palnad in Kistna. In both 
localities the rainfall is small and uncertain. The young seedlings 
appear in profusion, and though they dry off, not only because of 
fires but apparently from the excessive heat of the dry season, 
they reassert themselves year after year Until the root system is 
sufficiently vigorous to produce stems strong enbugh to withstand 
the heat of the atmosphere and even the passage of fires, though 
these latter find little to feed on in the way of herbaceous under- 
growth or grass in the neighbourhood of Hardwickia seedlings 
because of the hard, gritty, poor soil the species selects. From this 
drying down in its early life arises the shrubby habit of the young 
plants which is so generally observed ; but after a time one stem 
as.serts itself as in the case of Amcia arabica and the others dis- 
appear. Occasionally from favourable circumstances a patch of 
young seedlings from its earliest life grows without hindrance, and 
I have seen a plant grown by Colonel Doveton in prepared soil at 
Nagpur on the trap ridge which in one season (1880) was over 
5 feet in height. The natural growth of the young tree in the 
dry Deccan is undoubtedly very slow, and I have watched the 
species in the Malpangudi and Sherhi reserves of Bellary for the 
past twenty 20 years and the stems have scarcely progressed. 

It would appear therefore that where found naturally in this 
region its growth is not encouraging, and it is difficult to account 
for the trees which gave us the timber used in the last century 
except by supposing that they grew slowly in a country where 
little was asked of them in their youth, and in their maturity 
were protected from felling by tho excessive hardness of the 
wood. 

Such are the facts which I would put forward in connection 
with this species, and my experience certainly coincides with yours 
and qtbers m showing that is slow to establish itself 

e;i€c^pt wli^ere the soil is easily penetraWe by its roots; ’ 
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KXTkACT FROM HER AR ANNUAL FOREST ADMimSTRATION RKPORt 
f6r 1903-04. 

§ 46. A njan ( H ardwickia Ifinaid) reproduction and grazing. — As 
every forester knows who has had anything to do with the anjan, it is 
a tree of a remarkably gregarious habit, and yet — and that is a very 
important yet — recent reproduction of it in our strictly conserved 
forests is conspicuous by its absence. The idea of the writer, who 
first began to study this tree nearly thirty-one years ago and whose 
views are detailed in the Indian Forester for November 1903, is that 
the existing stock is the result of unrestricted grazing and, over large 
areas, also of nomadic cultivation in the past. The soil which it 
loves is, as a rule, suited only for short periods of cultivation follow- 
ed by long intervals of fallow. Since the stoppage of grazing and 
that primitive system of cultivatioh, the conditions necessary for its 
reproduction by seed no longer exist In this connection the follow- 
ing extract from Mr. Martin’s report will be read with interest : — 

The anjan seeded very fairly profusely in the spriuj; of 1902, «nd the .«eed 
germinated Ireely during the follow!. ig monsoon along the Ajanta Hills, especially in 
the Gerii-Matargaoii Kaiige around Botha and Matargaon. A very noticreable feature 
was the complete absence of seedlings from the midst of dense grass, that is, from 
area!^ entirely closed to grazing. They appeared wherever the grass was light and 
increased in numbers with decrease iu density of the grass, till over areas free of grass 
the seedlings were quite dense. 

The above was most noticeable round Matargaon. There in one and the same 
ravine the climatic factors are presumably everywhere identical, and the fertility of 
the soil can hardly vary much over localities only a mile apart (at any rate, they 
appear to me to be similar). In the portions of the reserve closed to grazing, and 
consequently covered with a den.se crop of grass, anjan seedlings were completely 
absent, except Just along road-.sides, wherea.s iu Survey Nos. 1, 2, 3 ai’d 0 of 
Chtnchkher, which were open to Aeraz/y grazing and, being situated dose to a public 
road, were much resorted to by cattle, and as a result absolutely dean grazed, 
thousands of. seedlings have sprung up and stand out umujured and pertecily healthyr 
The above appears to prove conclusively that 8 dense growth of grass is inimical 
to the successful reproduction of anjan. The seedlings observed in those Survey 
numbers having survived, the past two hot weathers and escaped injury from cattle 
during th^ same period, when in the ab-sence of other fodder cattle might have 
been expected to browse them off, grazing thmughout the ymr m\x^i obviously be looked 
upon as a distinct advantage, in fact a real necessity, ' 

Experiments for determining the best method to follow in 
adopting p&llardiHg: as a System of treatment for Anjan. — In the 
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event of our failing to discover within a reasonable time how to 
effect the natural regeneration of anjan by seed, it behoves us to 
set about beforehand, in order to be at once prepared, with some 
such system as will enable us at length to begin to work our 
anjan forests. It is not creditable to the Department, after 
nearly 40 years of existence, to be able to give no better answer 
than a non possumus when asked to start the exploitation of these 
forests on a scientific basis. Accordingly, an area of four acres has 
been marked out in the Buldana Division where the necessary 
experiments have been set on foot. It is too early as yet to describe 
them. 


MISCELLANEA. 


THE RAVAGES OF SHIP-WORMS ON AUSI’RALIAN 
HARDWOODS. 

JARRAH TURPENTINE. 

(From Indian Engineering^^) 

With the object of ascertaining the degree of immunity from the 
attacks of Nausitoria^ commonly called Teredo, and other 
ship- worms, possessed by the well-known jarrah timber of Western 
Australia (Eucalyptus marginata), a pile of 4 feet 3 inches circumfer- 
ence was sent by the Government of that State to New South 
Wales, with a request that it should be subjected to a severe test. 
For the purpose of comparison it was thought desirable to test the 
resisting qualities of the New South Wales Turpentine (Syncarpia 
Imrifolia) at the same time, so a pile 3 feet 6 inches in circumfer- 
ence was selected for the experiment. 

In August 1897 both piles were driven, in about 10 feet of 
water, in the North Harbour of Port Hunter, about 2 miles from 
the entrance. The range of tides at this spot is about 5^ feet at 
springs, and feet at neap tides, the water being quite salt, 
except when freshes occur ; it is then more on less brackish for 
41 few days, but never fresh sufficiently long to inteifere with 
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the health of the ship-worms. The greatest tidal velocity is from 

1 to I knots, and the velocity due to flood waters possibly 

2 knots. 

In February of this year (1904), or six and a half years after 
driving, the two piles were drawn, and sections cut between high 
and low water marks. The photograph attached shows clearly the 
result of the test. In the Turpentine pile the ravages of the 
Nausitoria are confined almost entirely to about an inch of the 
sapwood, the remainder of the pile being as sound as on the day 
it was driven. The jarrah, on the contrary, is completely riddled 
between high and low water marks, the tunnels of the worm having 
a longitudinal, transverse, or diagonal direction, quite irrespective 
of the hardness or grain of the timber. 

For some reason which is, at present, not quite clear, the 
northern side of the pile, or the side on which the ebb tide impinges, 
appears to have been preferred by the Nausitoria, 

Below' low Water mark both piles were practically sound, and 
beneath the ground-line they were in a perfect state of preser- 
vation, 

It cannot of course be claimed that this one test is conclusive, 
for unfortunately records do not appear to* have been kept of the 
locality in w'hich each tree was grow n, the age of the tree, the time 
of year in w'hich it Was cut down, or the time that elapsed betw^een 
the felling of the tree and the driving of the pile. Each of these 
items has an important bearing upon the life of the pile, and, 
possibly, upon its capability of resisting the attacks of ship- 
worms. 

It can, however, be said that the present experiment proves 
that the jarrah is not immune from the Nausitona under all 
circumstances, but that the Turpentine has here added another to 
the long list of proofs that it is impregnable under almost all 
conditions to attacks of ship- worms or marine borers. 

J. Davis, M. Inst. C. E., 
Under-Secretary for Public Works^ 

New South Wales. 
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NEW WOODS. 

Under this heading the Timber Trade Journal \iKs a series of 
interesting articles of which we reproduce the first here : — 

In our issue of the 24th ultimo we reported the meeting held in 
Liverpool under the auspices of the Chamber of Commerce of 
that city, and Mr. Thompson is to be congratulated on the steps 
he took in endeavourihg to bring before the timber trade the 
potentialities of the resources of Southern Nigeria. It will no 
doubt surprise many to learn that the volume of the Liverpool 
mahogany trade is from four to five times greater than it was 
about twelve years ago. The question naturally arises to what' 
extent can the trade continue to expand, and in what direction 
can that expansion be guided and stimulated ? 

Thanks to the excellent service of steamers between the West 
Coast of Africa and Liverpool the latter is, and must of necessity 
continue to be, the great clearing house for mahogany for all parts 
of Europe and for the States and Canada. It would, however, be 
superfluous on our part to explain all the causes which have 
brought about this result ; but, at the same time, whilst it is grati- 
fying to learn that a freight rate of 2Ss. is fixed for shipments from 
the Niger River, Ve think thg^t' lower rates than 35s. (and upwards) 
from other ports might with advantage be adopted. If the African 
mahogany trade is to continue, those who face the risks of climate 
and the anxiety as to the results must at least see a living profit at 
the end of it ' 

It must be apparent to all that thp present average of auction 
prices do not bring out actual expen§ef» and we cannot but think 
that there is room for competition hnibngst steamship owners for 
this class of freight, and unless the present line of steam0r9 face-si 
the position, there is sure to ariis^ in the near future a smart com- 
petition for the traffic. 

At the same time, we feel bohnd to adihit that, unsatisfactory as 
the results to the shippers are, very much of the fault lies with them- 
selves, in the carefes’and haphaisard manner in which they seiid 
forwai^ the\ Wockl,much of is ab^ unmerchantable, and 

^ ndt to ’Be shipped, at least' without careful manipulation. 
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We have previously advocated the desirability of the African 
merchants securing from Belize some experienced loggers ; if not, 
to get out the wood they might with advantage superintend its 
shipment, either by not allowing such grossly inferior logs to incur 
freight, or by judiciously cross-cutting and trimming them, so that 
they will not only be saleable at reasonable prices, but that in 
addition they will cost less in freight by reason of their reduced 
weight. 

Another factor which the shippers overlook is that mere size 
in itself does not constitute value. A buyer must of necessity 
determine to what purpose he can apply a log, and on this he bases 
the price he can afford. Jn wood, as in everything else, the con- 
ditions of requirements vary, and in this connection there is only 
a strictly limited demand for large countertops, even; if really 
prime ; this arises from the present fashion of air-tight glass show- 
cases, &c. 

Another cause which prevents large logs commanding their 
otherwise intrinsic value is the small number of saw mills which 
can convert them, and pit sawyers are almost defunct ; now and 
then logs of extreme length and depth are required, regardless 
of cost. At present the market is altogether , overdone with them, 
but there is an unlimitable demand for medium to moderately large 
sizes, say, 30 inches to 36 inches. In many cases it would be 
an advantage for logs 30 feet to 40 feet to be cross-cut before 
shipment, so as to bring them within the lower scale of freight 
rates. 

Another depressing influence upon the value of African 
mahogany is that it is extremely varying in colour and texture. 
Possibly these remarks do not apply with any great force in the 
Lagos and Benin shipments, but there is room for much improve- 
ment in many of the others. 

It is, of course, a moot point how far expert loggers could 
introduce a system of classification (and rnarks) of logs, according 
to their evenness . of colour and texture, but in large constructive 
undertakings it is desirable to be able to secure a large quantity of 
logs which contain in a great degree these essential factors. 
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As to the vailous shipments of mahoganyy it largely resolves 
itself into a <juestion of. the^ prices at which they can be sold *, 
whether they will find for themselves a market. If we specifically 
name any, it is not with a view of injuring them ; at the same time, 
no possible harm can be done by our recording the fact that 
Gaboon wood has proved that under the present conditions it has 
no claim to be ranked as a fuiiiiture wood, and any shippers in 
sending it are courting a heavy loss ; the only good that it can do 
is to be a* freight earner for the steamship companies. It is with 
considerabledififidence that we name the Sapeli shipments. Speak- 
ing off the book, we doubt to-day if they realise 40 per cent of 
the values current 18 to.24 months ago. In some quarters there 
has been a doubt as to this being mahogany any more than the 
so-called Australian mahogany, which latter is distinctly a variety 
of 'Eucalyptus. ' 

Whatever the Sapeli wood may be botanically, it has found 
to-day a very low commercial value, and so long as the true 
mahogany is obtainable at its present current prices, shippers of 
Sapeli will be well advised if they only send it forward in very 
small quantities ;*f0r reasons which we will pursue later it is quite 
possible that at some future time it may prove to be a. valuable 
forest asset. ^ . 

! : Coming down to the possible development of the African 
timber trade, the mahogany belt there comprises an enormous 
territory, the extent of which i.s as yet undetermined, against which 
the mahogany districts of Central America become a mere speck 
on the atlas— is it realised ' that the area of British Honduras does 
not exceed that of Wales ? : 

. Since the first introduction of mahogany into England no 
v/ood has been found- to coin pare .with it, notwithstanding that the 
' world has been exploited. We well remember some 30 to 35 years 
ago, when the fashions in furniture changed, how for a while 
mahogany was discarded in favour of black walnut, the suf^ly 
which is^now all but exhausted, especially where ske ^nd quality 
in large c<Mistru<^ive* uiidertakmgs^^ so that tonday 
factor in the* market; » The supply of teak is extremely 
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limited, and its enhanced cost is making .its . use prohibitive; 
We may at this juncture point out that the European wainscot 
oak and quartered oak from the States are not only costly but 
more difficult to season and to work ; the supply, especially of the 
latter^ in good qualities is limited ; hence the necessity for the 
Americans, with their hi^ plane of living, the furnishing of their 
liouses and hotels, to say nothing of the equipment of the rolling 
stock of their railroads, to seek foreign high-class furniture woods ; 
at the present day not only are they practically absorbing the 
(Central American supplies, but they are large buyers in Liverpool 
i)f raah'v)gany from Africa, a condition of affairs which time will 
accentuate and tend to a greater demand than has been known in 
the past. 

In this consideration it is impossible to ignore the ‘fact of the 
high prices commanded by Canadian pine and the American canary 
wood, each of which enters so largely into the construction of 
furniture and other internal fittings. 

Quebec ash has. become more costly, coupled with the ever- 
increasing difficulty as to quality and colour, so that its meridian 
is passed. The so-called satin w^alnut can never be reckoned as 
a high-class furniture wood. n 

The consideration of the.se condition.s, affecting as they do 
the cost of the article produced, and — what is also equally import- 
ant— -the question of the quantity available, all tend to tfie 
favourable expansion in the demand for mahogany. 

Mahogany, in addition by its abundance and lowness of cost, 
has the following characteristics, namely, that it is not difficult 
to sea.son or to work, and when wrought it will stand ; as a wood 
for painting it is .second to none ; it is also capable of taking a 
fine poiish ;-and last* but not the least, when manufactured, its 
beauty of ^colour and appearance at once rank it as a premier 
U’ood. 

; i - Whilst conceding all these points in favour of mahogany 
shippers must not imagine that it has moffcopoty; we are 
willing to- grant that should live by their produety but as 
sutely' as the price gets beyond a certain point# so soon, will 
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substitutes be sought and found. We have endeavoured to show 
that the development of the mahogany trade has not been made 
by an advance in prices, but rather by the cheapening of cost has 
its ‘popularity grown, thereby supplanting other woods, the prices 
of which have advanced. 'So that if shippers of mahogany would 
maintain its supremacy, they should seek their profit, not in high 
prices (although really fine figured logs will always command good 
results), but rather to reduce their costs, either by introducing 
(wherever po.ssible) mechanical methods in haulage, economy in 
conversion, and so to manipulate the logs that they will command 
their highest possible value; to easure this it is necessary to avoid 
shipping ‘‘ deadheads,” and to cross-cut the faulty ends off many 
logs which would otherwise be valuable, but are simply ruined by 
the reckless manner in which they are spiked for snigging purposes. 

Whilst it is impossible to lay down absolute rules, it is 
generally safe to say the; spikes, if used at all, should be driven as 
near the end as practicable, on the hollow side, or on that opposite 
the snape, otherwise the best wood is frequently mined, thereby 
depreciating value. 

" The importance of mahogany in our commercial economy 
justifies the length of our observations, which, by the way, apply 
with equal force to the fiandling of other furniture woods; we 
must, however, hold over for our next issue the consideration of 
how and under what circumstances strange woods may find a 
profitable introduction into our commercial economy. 


_ , FORESTRY AT THE WORLD\S FAIR. 

The;great World’.s. Fair at St. Louis affords an opportunity 
to roeasure the real progress that forestry has made in the United 
States within a decade. At the Chicago Fair, in 1893, a compara- 
tively^small building served to exhibit the country’s forest interests 
and their relation to , other subjects. The building devoted to 
theTwo Departments of Forestryrand Fish and Game at St. Louts 
coveit^ 4M acres, and about 4 ?acres more are given to outdoor 
exhibits and; demonstrations: . • 
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But too much is said of size at St. Louis. Quality does not 
always keep pace with it. This* however, is probably less true of 
the Forestry Department than of several others. 

It i.s an old idea that forestry and game culture go together, 
and therefore not unnatural to find the two combined at the Fair. 
There is an advantage in it in that the animals, live or mounted, 
serve as attractions to many people, who incidentally get some 
knowledge of the forestry side ; yet one wishes that irrigation and 
the interests of the farmers could be substituted for those of the 
hunters. The latter are often not hunters at all but city people 
whose ideas of forests and forestry are chiefly of the sentimental or 
irresponsible kind. The hope of forestry rests more in enlisting, the 
active interest of country people than in the enthusiasm of city 
dwellers. The concentration of effort that is possible in populous 
centres supplies a great initial force, but unless the movement 
reaches those who arc directly concerned, there is no real result. 

Inside and around the Forestry, Fish and Game building are 
many interesting exhibits of animals — live, stuffed, or painted. 
Aquaria in the Missouri, Pennsylvania, and New Jersey sections 
show many kinds of fishes in salt and fresh water.. Yet these 
things must be passed over ; the visitor will be sure to see what, he 
wants of them, for in many cases they are shown side by side with 
what more particularly belongs to forestry. 

With some exceptions, the exhibits are made by States, the 
national and foreign Governments or by Associations. Few 
individual exhibitors appear, unless it be as participators in State 
displays. This, of course, is regrettable, in that it limits the 
variety of products and processes that may be seen ; it is a distinct 
advantage in lessening the purely commercial aspect of the show. 

Some of the exhibits most worthy of note are the following 

EXHIBITS BV FOREION COUNTRIES. 

(tertnanj ^.- — In a pavilion, whose central space is occupied by a 
lifersize bust ofiEmperor William in hunting costume, are shown, 
by means of pictures, maps, models, and tools, the technical side of 
forestry. The maps are copies of those u.sed by the Porest Officers, 
The pictures shpw the character of the forests, and tlie labels on 
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them^e>cpkm what the management seek<i and what it has attained. 
A model of a broadleaf forest, witli trees about 15 inches tall and 
ingeniously constructed of twigs and sponges, demonstrates the 
philosophy • of thiiiioings. Various statistical charts also' are 
interesting and the library of forest books. This exhibit is esfx> 
daily of Prussian forests, their problems and practices, and of the 
two Prussian Forest Schools, Eberswalde and Miinden. It is the 
only distinctly technical exhibit made and is in every way worthy 
of careful study. The uniformed forester in charge speaks English 
and likes to answer questions. 

Japnnv — As m every department of the Fair, the New World 
Power has an extensive exhibit in the forestry building, though a large 
part of it is devoted to its fisheries. That the country is keenly 
alive to the need of looking after its forests is shown by a carefully 
prepared series of forest maps and a number of charts, all on 
Gertnan models, giving graphic information concerning the area, 
vahie; yield, etc., of the forest interests of the nation. A large 
number of fine specimens of commercial woods is also shown ; each 
is darefuHy labelled with the scientific as well as the local names, 
fn goiiig over these samples one is struck with the considerable 
number of clear, soft, easy-working woods. If Japan were prepared 
to export these, she would 'have ^no- difficulty in finding a market 
fbr them, but it is said that the available quantity of hone is great. 
Perhaps the most interesting feature of the whole exhibit is a 
collection of bamboos— clear, ^ straight, beautiful .specimens — from 
the little knotty ones that are used for switch canes to poles 6 
inches m diameter* and 40 feet long. ^ . 

France^mokes only a small forestry exhibit ; there are some 
hue .specimens of cabinet woods, none of them native, and an 
interesting demonstration of quarter sawing on several sections of 
logs, but nothing of the French .sylviculture ‘ or forest manage- 
to see. ^A model of a city building with 
scaffolding, such as is universally used in Europe, presents a 
contrast between their mid our ways of using wood. Such 
the pieces all lashed, not nailed, together sc ihat it 
■down,*may serve” to -put vtp n hundred buildings,-'^ A 
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separate exhibit in the French section shows a fii>e collection of 
willow basket ware. It would be interesting to see more of this 
work, since an effort is now making to exteiTd the industry in this 
country ; but, so far as I know, this exhibit is the only one at the 
Fair. 

Grmt Britain — exhibits no forestry to speak of. A few photo- 
graphs are interesting in showing the kind of timber that is 
esteemed there, and we who insist on clepr, straight, white oak may 
learn somiething from the taste of the English that will proht ©ur 
f )rests. 

Canada . — The great rustic arch, which forms the chief feature 
of the Canadian exhibit is an attractive piece of work ; yet one 
wonders what it is for. The legend that it bears in letters of gold — 
over three thousand varieties of wood used in this rustic work all 
grown in Canada — is false of course, and the statement is but little 
bettered when it is explained that most of the pieces are frcan fruit 
tree stock, every nurseryman's variety counting one. The exhibit 
is really valuable in giving information relative to the Dominion’s 
forest industries, the location and character of its timber lands, etc. 
These are set forth on placards and in an attractive booklet. In a 
separate building near by are shown some fine specimens of 
Canadian logs and lumber, and ihe only exhibit of pulp wood at 
the Fair. The Canadian species, of course, are the same as those 
found in our Northern States. 

O Bier Foreign Countries. — ^Mexico^ Brazil, Venezuela, Argen- 
tina, Cuba, and some other countrias make exhibits, of woods, and 
sometimes of herbarium specimens, that are interesting botanically; 
yet,, since no one goe.s to a Fair to. study such things, tlieir value is 
not apparent It is well known that few tropical woods aie com- 
mercially - important, because they are unworkable or top widely 
scattered ; consequently most of the specimens might as well have 
been left ; at home. One likes to see Quebracho Colorado^ the 
Argentina wood that is so rich in tannin, and to recognise in the 
really great BrazAU^n collection some of the more familiar cabinet 
woods, butiit js irpfx)ssible to go intO; details. The Fol^tuguese 

exh&ft lirfcork wottldibe inora intemstingif it ^owed even little 



INDIAN FORESTER 


[febrOahy 


Ii6 

of the methods employed in handling the cork bark. As it stands 
it is out of place in the forestry building, being purely a manu- 
facturers exhibit. — A. Gaskill in Forestry and Irrigation, 

Monorail Tramways in Madras.— Rao Sahib T. Namber- 
umal Chetty, the well-known contractor of Madras, has, in addition 
to the tramway concessions he already holds, applied to the Govern- 
ment of Madras, with the consent of the District Board of Chingle- 
put. for powers to construct, maintain and use the following 
Ewing’s monorail tramways in the District of Chingleput : From 
Poonaraalee to St. Thomas’s Mount (7^ miles), to connect the two 
lines already sanctioned by the Government of Madras ; and a line 
from the Municipal laterite quarries at the Red Hills along the 
Erukkenjeri Road to the Municipal toll-bar on that road {jyi 
miles), 

The Effect of Violent Wind on the Leaves of 
Trees. — ‘Godavari’ writes to us as follows: “The 15th of 
October 1904 witnessed a cyclone of the most terrific and disast- 
rous nature. It began to blow a gale at 2 p. m., the wind in- 
creased in force at about 3 p. m., and blew with great violence, 
bla.sting everything before it in a most terrible manner, even 
snapping off the tops of cocoaput and palmyra trees with the 
greate.stea.se. The s6a got iif), and the danger of a bore or tidal 
wave, similar to the one which forty years ago submerged the 
whole town of Masiila or Bander, was seriou.sly apprehended. It 
was fortunately low tide, or the di^.ster would surely have followed. 
The writer was the occupant of a frail cockle shell of a boat, 
anchored not far from the mouth of one of the armi^ of the 
Godavari, keeping vigil all night in company with four timid 
natives, who slunk into the utmost teces.ses of the boat. It was 
a night to be remembered and one which one would scarce wish to 
pas.s through again. At length carhe the lull in the storm, and we 
were enabled to tranquilly estimate the damage done. The 
Casuarini plantations at B. preset a deplorable state of things. 
jSlost of the larger treos have b^n larokert off 6 to 10 feet high and 
tjliie fisw fh&t managed to ststhd have stripped of their leaves 
idoking like which i heni bf 
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elephcjints have fed. The smaller trees, although more exposed to 
the direct influence of the storm, have been less unfortunate. The 
eflect of a violent wind on the leaves of broad-leaved species of 
trees, with the exception of Casuarina, is most striking. They 
appear to have been actually scorched as by a fire. The wind, 
the natives tell me, was really a hot wind, in spite of a constant 
drizzle all night. The leaves have been virtually deprived of all their 
moisture by the continued violence of the wind. Will any of your 
readers kindly give me a scientific explanation of this scorching? 

Cinnamon Cultivation in Assam.— An interesting com- 
mercial crop reported from the Naga Hills in Assam is that of the 
wild cinnamon. Specimens of the bark sent to Calcutta have been 
valued at Rs. 7 per maund. They were somewhat thick, and it has 
been reported that bark of half the thickness would fetch three 
times as much. A Calcutta firm is said to have addressed the 
authorities as to exploiting the product. 

S ATI N wool > Slljcpers. — The Ceylon I^'orest Department 
took the contract to provide the Northern Railway I^xtension with 
sleepers. According to a special report the satinwood sleepers 
cost Rs. 8 each, while ordinary jarrah sleej>ers only cost Rs. 4 ; 
but the satinwood is expected to l^st three times as long as the 
ordinary jarrah. 

OsPREV Farming. — In drawing attention to an account of the 
way in which osprey farming might be made a lucrative and 
legitimate pursuit without any of the cruelties that, at present 
attend the production of these feathers in the market, the Sind 
Gazette says ; “ The question has a sjxrcial interest for Sindhis. We 
have often drawn attention to the circumstances under which the 
^.osprey plumes are obtained in Sind. In some of the villages the 
unfortunate egrets are caught and blinded to keep them from 
escaping. If any of our enlightened Sindhis will take the matter * 
up^ and start a farm, on the lines suggested, they might make a very 
good thing out of it^and by their example they could induce the 
ignorant villagers to abandon their present cruel and primitive, 
methods in favour of a procedure more in accordance with the 
dictates of humanity. 
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Indian Forester 


MARCH, igo^. 

THE STUDY OF INDIAN NATURAL HISTORY. 

Our readers will have read with the greatest interest, perhaps in 
some cases not unmixed with a little indignation, Mr, Gamble’s 
letters on “ Certain Important Forest Questions. ” It is not our pur- 
pose here to enter into a detailed criticism of the views set forth, since 
they will doubtless call forth the emendation or condemnation which, 
according to the experience of the critic may appear to him to he 
their due. There is a point mentioned in the second letter, however, 
which we are extremely glad to see brought into prominence by a 
man of the recognised scientific attainments possessed by Mr. 
Gamble, even though we are unable to accept his deductions as 
being at all fair to the service which he himself has helped to shed 
a lustre upon. 

J he point in question is his allusion to the duty, for we 
think it cannot be justly called by any other name, which falls with- 
in the sphere of Forest Officers (we would rather say of the Forest 
Department) of adding to the total of our knowledge of the science 
of Natural History in India. In the article published last month 
we read — 

And here I sht^uld like to point out what a magnificent field 
the more out of the way forests of India still offer to those who 
can add something, however small, to the sum of our knowledge of 
Indian Natural History; for nobody in India has such facilities 
for doing it as Forest Officers have. The Forest Department has 
already a considerable roll of fame, both m botany and ^oology ; 
but India as yet i.s only imperfectly explored, and though I know 
that several Forest Officers are at preset doing a great deal, I 
think there must be others who can help ^ well in camp, without 
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very great interference with other duties. . It is a common and 
v^ry true saying that every forester is a student all his life ; that to 
those who observe new ideas come every day, and observation of 
the natiiral objects of the forests is surely a part, and a very imr 
portant part, of the stud)', and may also help to relieve the tedium 
of many a long and often otherwise uninteresting march. My idea 
of what the Forest Department should be in India is perhaps 
Utopian, but it is at any rate a high one. Except the Geological 
and Botanical Surveys, which are quite small and special, it is the 
only Government agency in India which has to deal with natural 
history, and 1 have in my mind the Forest Department as the 
pioneer of scientific work.'* 

We raa)' preface our remarks by saying that we agree with 
Mr. Gamble in every line of the above extract, but we do not agree 
with the spirit in which the words were penned, nor can we believe 
that, were he even remotely acquainted with what the work of a 
divisional officer in charge of a big division is now-a-du)'s, they 
would ever have been written. The paragraph is intended to 
point his argument that although botany was well taught at 
Coopers Hill it was doubtful (to him) “ w'hether it has always been, 
quite the right sort of botany that is wanted for our purpose,” and 
further “ although Professor Marshall Ward is one of the highest 
authorities on fungoid diseases of trees and must have taught 
about them to some extent,, but ope of his old pupils, so far as I 
know, has yet attempted to pursue the subject in India, and yet 
it is a subject of quite as much importance as is that of noxious 
insects” Perhaps Mr. Gamble is not quite in a po.sition to make 
this latter statement, but; we may let that pass. We will admit 
that he is quite correct iu ^botb his contentions. The subject was 
taught by Professor Marshall Ward, and it is an extremely import- 
ant one, but can he really consider that he is fair in attributing 
blame to the Department as .a whol^ apd to one set of Forest 
Officers in particular, to wit MarshaH Ward’s old students, when, 
he animadverts to the faet that,. these latter have not become 
'h disea3es.^ ^ Has ; Mr. Gamble cons^ulted.a 

list of Forest Officers and endeavoured to make himsejf acquainted 
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with the extent of the charpjes held by the majority of the Profes- 
sor’s old pupils, and does he realize what the administrative and 
professional duties of these divisions now entail? What is the 
daily life during the camping season some seven months in the 
year) such a charge necessitates ? Between 4 — 6 hours of hard 
ph)'sical and mental strain in the jungle followed by several hours 
office work on return to the rest-house or tent, and this day after 
day, week in and week out, with scarce the remembrance that there 
is such a thing as a seventh day, the day of rest in the week. We 
do not write this in any grumbling spirit. The work is in- 
tensely interesting and becomes absorbing, but scant time does 
it allow for dabbling, even fitfully, and therefore unprofitably, 
in a subject which particularly requires the knowledge of the 
specialist ; those rare exceptions where a superabundant* energy 
happens to be combined with a very sound constitution, enabling 
the day’s work to be extended be}'ond the length nature has 
ordained, may well be left out of consideration in the present article. 
But whilst we think that otir criticiser’s strictures are, considering the 
heavy charges and the present undermanned state of the Depart- 
ment, unfair, not to say ludicrous, we welcome the note that has 
been struck, since it coincides with a doctrine which we have been 
striving, all to inadequately, to inculcate. We do not consider Mr. 
Gamble’s ideas on the subject of the scientific research work the 
Department should do and the scientific position it should hold in 
the least degree Utopian. W'e would go further and sa}^ that we 
hope to see the service something more than a pioneer in scientific 
work ; we hojx^ to see it in the fi)remost place amongst the well- 
established leaders of such work, and our hopes are all the stronger 
in that it is becoming daily increasingly evident that such work will 
prove of the greatest use economically to the Department. Work 
done by the .scientist, or specialist a.s he should more properly be 
designated, in such a service as the forests means economic 
progre.ss and research, both of which spell, as the world now-a-days 
is fully aw^are, a steady increase in the financial prosperity of 
cominercial concerns. But this cannot be brought about under 
existing Conditions nor by the ineffective dabblings of already 
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ov^burdened executive officers. The days when the two could 
be successfully combined are gone never to return. 

We will turn and consider for a moment how it is that 
G^many, that Russia and, finally, that latest recniit, America, 
have done and are doing so much to bring up to date and 
enlarge their knowledge of the scientific natural history, or what 
is' of more importance since the former must naturally precede 
the latter, the economic natural history of their several countries. 
We would ask has this been done by the men who are res- 
ponsible for the carrying out of the executive duties which have 
to be put through and kept up to date ? We think Mr. Gamble 
will agree with us* that it has not. In all commercial concerns 
which come to the front in these days of competition, in all Gov- 
ernment Departments in which the management and work have 
been brought into line with present day requirements, it is the 
inclusion of the specialist to assist the executive staff that has en- 
abled this to become possible. If we glance through the Continental 
Services and Schools of Forestry we find the specialist at work 
a.ssisting the executive officer in all questions concerning botany, 
zoology, chemistry ; we see, as has been shown in a previous article, 
promising students in the Schools assisted and encouraged to go 
through additional courses in the subject in which they have shown 
a special aptitude; the idea being that the special knowledge so 
acquired will enable them to prove of greater use to their several 
Governments when they finally join the Service. 

Can Mr. Gamble furnish us with the name of any of Professor 
Marshall Ward’s students who were given such special advantages 
whilst at " College. We could give him the names of several men 
who would have followed such course gladly and would have 
doubtless done excellent work in India as a result of it, given the 
opportunities their more lucky confrhrts on the Continent obtain* 

The allusion to the magnificent field offered by out-of-the-way 
forests for adding to our knowledge of natural history is doubtless 
intended in a botanical sense. Zoologically speaking the remark 
equally applies to the most accessible wooded or even unwooded 
areas of the country. Althpugh almost incredible, it is a fact that 
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there has been scarcely a scientific Zoological expedition of any 
note to India as a whole since the British came to the country. 
Remote inaccessible spots have been visited and their fauna 
collected, but India has been left severely alone. The consequence 
is that, with the exception of a few groups, the smaller forms of 
zoological life are almost unknown, and amongst them those 
appertaining to the forests hold a very large place. Can the 
Forest Officer be blamed ? The major portion of the little that is 
known is due to him, collected whilst engaged in his ordinary 
executive work ; but this is not the way to make true progress 
either zoologically, botanically or chemically. To really advance 
the specialist is required in all these subjects. 

We have alluded to the training of the recruits of the 
Department. We are now standing upon the threshold of a 
new departure, and we would suggest that, if it is fi>und at all 
feasible, some of the great facilities for research work within 
the reach of the German, the Russian, the American, etc., forest 
student should be placed within that of the recruits for the 
controlling staff of the Indian Service. Further, that promising 
students should be encouraged by being allowed to $pend an 
additional year or two on deputation at Home with a view to 
their going through extra courses in subjects which are known 
to be of the highest economic importance in India. We 
venture to predict that should such a course commend itself 
to the authorities, not only will the stigma which Mr. Gamble 
attaches, we think unwarrantably, to the Department be removed 
but our knowledge of the natural history of India, and of the 
Indian Forest in particular, will soon be greatly augmented, 
and with this augmentation will follow, a natural result, the 
application of this knowledge to economic ends. . 



[march 


124 


SCIENTIFIC PAPERS. 

ON THE TWO SPECIES OF BLACKWOOD FOUND IN 
SOUTHERN INDIA. 

By T F. Bourdillon, F.L.S. 

When Col. Beddome wa.s writing his description of Dalbergia 
Idtifdlia for hi.s ‘Flora Sylvaticti* .some thirty years ago, he made 
the following rfemarks*.-^ 

“The Dalbergia sissoides (Graham), common about the forests 
dfthe Coimbatore district, Palghat, the Anamallays, Madura and 
Tirinevelly, is a smaller tree than D. lati folia. The wood is 
generally of a redder colour, and the tree flowers in the rainy 
season (July), instead of the hot weather: it is always di.s- 
tinguished by the Palghat axemen as the F-eruputu, D, 
tdtifolia being called Eetee (Dr. Wight transposed these native 
names). I cannot however distinguish the two trees botanically ; 
the flowers of the sissoides are said to be rather larger and the 
leaves narrower, but these diflerefices are not constant, and the 
same drawing might an.swer fot either tree ; I cannot therefore 
lodk upon sissoides as more than a variety of latifolial' 

• This view was accepted for a long time, and all specimens 
of blackwood from Southern India were labelled D. latifolia. 
Later writers, however, have expressed the opinion that the two were 
different species, though the difficulty has always been to describe 
their points of difference. Thus Mr. Gamble in his ‘ Manual of 
Indian Timbers^ at page 252 says: “The specimen, No. W, 
3851, is ptobably D. latifolia var. sissoidesy which seems to deserve 
specific rank.” Again, Major Ffain in his monograph on the 
species of Dalbergia, page 82, writes of sissoides: “ This species is 
very nearly related tt> D. latrjfblidy and may indeed be only a form 
of that tree; the distinctions, however, seem constant so far as 
Itidia is concerned, and the wood-cutters of Southern India are 
said to distinguish the two 1^ their habit andiheir 
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to give them different names." Sir D. Brandis holds the same 
view. 

Some months ago Major Prain asked me to ascertain if 
D, latifolia really occurred in Travancore, as all the specimens 
sent to him and labelled latifolia had turned out to be those of 
sissoides, and since that time I have been making enquiries in 
different quarters as to the existence of both species or of only one. 
I soon ascertained that there was a complete unanimity among 
all carpenters and timbermen that there were two different woods 
known as “eetti," and further, the samples brought to me invariably^ 
showed the same differences, and could always be distinguished. 
They are known as “kdr-eetti ” or dark black wood, and “ vell-eetti," 
or pale black wood, and the common vernacular names for both 
are in Tamil “ thothagatti " and in Malay^ilam “ eetti " and “ veetti." 

Having satisfied Major Prain that D, latifolia does occur 
in Travancore, the next point to be determined was which of the 
two kinds of wood was to be referred to latifolia and which to 
sissoides. I was also anxious to discover if the two species could 
be early distinguished when growing in the forest, for Herbarium 
specimens are not ahvays easy to separate. 

Further enquiries and examination of trees cut for the [>urpose 
showed that the darker wood or kar-eetti " is I), latifolia, and 
the paler or “ vell-eetti ” is D, sissoides. I also ascertained that 
when in young leaf the trees can be easily distinguished, even 
at the distance of a quarter of a mile; but wiien in mature leaf, 
they are not so distinguishable, although they can always be 
separated without difficulty. I will now give in detail the differences 
between these species. 

General appearance. — D. latifolia attains a larger size, its foliage 
is more compact and always a dark blackish-green, wdiereas the 
foliage of D. sissoides is at first bright grass-green, and . even when 
mature it is never so dark as the other. 

Foliage, — In D. latifolia the number of leaflets is 3 — 7, gene- 
rally 5, and the length of the rachis is 3-4, but rarely 5 inches. In 
sissoides the leaflets number generally 7, and the rachis 

is 5-6 inches long. In /?. latifolia the petiolules are very short 
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and slender (under % inch) and the leaflets are rounds obtuse 
or emarginate, the outermost being the largest, and the others 
decreasing in size inwards In D. sissotdes the petiolules are 
longer (from % — ^ inch) and stouter. The leaflets are pointed at 
both ends and are all of the same size or nearly so. The young 
leaves of D, latifolia are very dark-green, and the mature leaves are 
black-green above and glaucous beneath and somewhat thin, but 
the young leaves of D. smoides are very bright-green, and the 
mature leaves are a lighter-green above and paler beneath, thicker 
and more glabrous than those of the other species. 

Inflorescence.^Thjt flowers of D. latifolia are arranged in 
lateral panicles, axillary or from the axils of fallen leaves, and 
rarely terminal. Those of /?. sissoides are terminal and are slightly 
larger. In other respects they are similar. Both trees flower in 
January-February. 

Fruit. — Major Prain notes that the fruit of D. sissoides is 
narrower and at the aj^ex less rounded than in D. latifolia. 
Further, the apex of the fruit in D. sissoides appears to end in a 
bristle which is^absent from D. latifolia (vide Plates 62-63 of Vol. 
X of the ‘Annals of the Royal Botanic Gardens,’ Calcutta). 

Timber. — The ground-colour of both woods is purple, but 
whereas that of D. latifolia is uniform in colour or is veined with 
black “or red lines, ajid in some cases is a beautiful lake (whence no 
doubt the name of Rosewood) the wood of D. sissoides is much 
mixed with dark-brown and never has any tint of red in it. Some 
samples resemble walnut or one of the Albizsias. 

The best way of identifying the species is to split ..a piece 
of the wood, when the red or brown tint will at once be seen mixed 
with the purple. Carpenters state that the wood of D. sissoides is 
harder, heavier, coarser, and does not take such a good polish as 
that of I), latifolia. My experiments with D. sissoides give 
W=aS2tbs. P=»72i. / 

I have not experimented with latifolia, but Mri Gamble 
takes as an average (quoting Sir B. Brandis) P «« pso» 

but says that the latter figure is too high. Probably there is not 
inacjh diflerence in their weight and strength. 
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Both timbers sell for about the same price, but most {people 
prefer D. latifolia. 

Habitat. — Speaking generally, it may be said that D, latifolia 
prefers the interior forests and D. sissoides the outer-hill slopes ; in 
fact they are known in some parts of the country as Ulmalei ” or 
.black wood of the inner-hills, and ‘‘Poromalei” or blackwood of 
the outer-hills. The former ascends the hills to a greater height, 
but I have seen sissoides at 2,0<x> feet. At the lower elevations 
sissoides predominates, but latifolia is also found, and from the 
abundance of small plants of this sixjcies it may be inferred that it 
was at one time more common in easily accessible parts than it is 
now. 

Now that these trees have been separated as true species, it 
would be convenient to give them different English names, D. 
latifolia is generally known as “Bombay rosewood.” For Z), 
sissoides I would suggest the name of “ Malabar blackwood.” 


ORIGINAL ARTICLES. 

THE NILAMBUR TEAK PLANTATIONS. 

By R. McIntosh, M.A., I.F.S. 

On the west coast of Madras and lying to the north of 
Travancore and Cochin States is situated the district of Malabar, 
the home of the Naiar and the Moplah, and the scene in former 
days of many a struggle for supremacy between the British troops 
and the invaders from Mysore umier Tippu and Hyder AH, 
Seringapatam settled the fate of Malabar^ and now all is peace 
except on the rare occasion.s when a baiwl. of Moplah fanaticj#^ 
“ goes out ” and, after a brief space of (fefiapce, meets its inevitable 
fate at the hands of a few British troopsi, 

Nilambur is a small village , situated some 45 miles from 
the coast up the Bey pore river, and lying close to the foot 
of the Neilgherry Mountains. The Nilambur Valley is described 
in the district manual as being of the shape of a horse-shoe, 
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surrounded on three sides by hills which rise on the north-west 
to 8, OCX) feet, while those on the north-east obtain an elevation of 
some 3,cxx) feet and lead on to the Wynaad plateau. In the semi-circle 
of these overhanging hills lies Nilambur, situated about 400 feet 
above sea level, with a rainfall which averages 120 inches and a 
temperature in the shade ranging between 80 and 90 degrees the 
whole year round. The soil of the valley is mainly an alluvial 
deposit, often of enormous depth and broken at intervals by patches 
of laterite, which sometimes take the form of small detached 
hills. 

On one of the.se small hills stands the District Forest Officer’s 
residence, >vhence,from the verandah he can overlook the river 
flowing past the foot of the hill and the plantations which stretch 
away northwards, mainly along the banks of the river and its 
tributary streams. Here, alone, a Forest Officer has lived for the 
past sixty years, shut off from society of any sort, living a mono- 
tonous and almost primitive existence, but employed in the creation 
of a plantation which bids fair to be one of the most successful 
undertakings, both pecuniarily or otherwise, on which the Poorest 
Department in India has ever been employed. 

The sole credit of originating the plantations is due to Mr. 
Conolly, a Collector of Malabar. As long ago as 1840 he foresaw 
that the teak forests of Malabar could not long withstand the 
demand made on them by private rapacity and public indifference, 
and he suggested to Government the desirability of forming teak 
plantations in the Nilambur Valley. 

Had Mr. Conolly .searched throughout the whole of India he 
could not, in all probability, have hit upon a sjx)t more suitablfe for 
his purpose than this Valley. Soil, rainfall and temperature are all 
that could be desired. The plantations are .situated on the banks of 
an almost ideal floating stream, w'hich flows into the sea at Beypore, 
a .small port much frequented by small trading vessels from the 
Persian Gulf and Arabian Sea. These traders eagerly compete 
for the produce of the plantations, shipping it to Persia and Arabia 
to supply the requirements of those countries, where building timber 
and poles for boat ma.sts cannot be obtained. 
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Mr. Con oily obtained the requisite permission to start the 
plantations. A commencement was made at once, and there are 
papers on record which show that in 1844 Mr. Conolly was per- 
plexed with the difficulty of ^ettin^ teak seed to germinate and 
the young plants to withstand transplanting. In 1844 (duittu 
Mcnon was api)ointed nativ^e Conservator under Mr. C'onolly, and 
fiom that date until 1862 he continued in sole charge of the 
plantations. 

Mr. Conolly remained long in Malabar, and ultimately came to 
an untimely end in September 1855, when one evening, whilst sitting 
out in the verandah with his wife, he was attacked by three Moplahs 
and hacked to pieces in her presence. 

Much of the land in Nilambur Valley is private property, but it 
fortunatel)’ happened that in 1840 one of the numerous landowning 
temples retiuired ready money, and a considerable area of highly 
suitable land was obtained by Government on payment of a lump 
sum do\Mi and a royalty on every teak tree grown on the area. 
Subsequently Government were able to obtain further areas either 
on similar terms or by purchase, and the Department now posse.sses 
suitable lands amply sufficient for planting purposes. 

Chaltu Menon soon overcame the difficulty experienced in 
getting the seed to germinate, and the method adopted by him is, 
with a few minor modifications, retained to this day. The .seed is 
collected in ]'ebruary, and soun early in April, after having been 
soaked for fort\*-eight hours in water. In sowing the seeds are 
covered to a depth of about ^^4 inch with fine soil. On this a few 
small twigs are placed and on the top a layer of straw to retain the 
moisture. After copious watering each day the seed germinates 
in 15 to 2oda}\s. The )'oung plants are watered until the setting 
in of the monsoon early in June, by which time they are from 4 to 8 
inches high and ready to be planted out. The planting site is 
felled over in the cold weather, burnt over in March, and the plant- 
ing pits made ready for the planting out which is to commence in 
J une. 

From tlie commencement, on an average, ico acres have been 
planted up each year. The work was stopped for some } ears 
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when a Conservator took a pessimistic view of the operations, but 
fortunately wiser opinions subsequently prevailed, and the planted 
area at the end of 1904 amounted to 5,378 acres. 

Much credit is due to Chatlu Menon for his work at Nilambur. 
With the exception of attempting to plant teak on the laterite areas 
and not realising the importance of early thinnings in his planta- 
tions he hardly made a mistake. 

With the advent in 1862 of Mr. Ferguson, a Scotch gardener 
imported for the purpose, planting went on apace. Me sooti 
realised the vital importance of regular weedings and adequate 
thinnings. He pre.scribed four weedings in the first two 3'ears, 
three in, the next three years, and two for the sixth }^ear. d'hese 
weedings have since been reduced to three in the first two years 
and two subsequently, with a weeding in the older plantations 
once in ever\^ five 3’ears. 

Mr. Ferguson remained at Nilambur until 1883, when he 
was .succeeded by Mr. Hadfield, who left the plantations as recently 
as 1894. 

In 1885 a scheme was drawn up for the conduct of the thinnings, 
and in 1891 this was revised. In 1895 Mr. I’. M. Lushington 
drew up the first working plan for the plantations. It covered a 
period of ten years, and is now in course of revision by the same 
officer. 

Under the working plan it is proposed to treat the plantations 
under the system of high forest with a clean felling of the final 
crop followed b)" artificial regeneration. On first class soils the final 
crop should consist of forty trees per acre and on second class 
soils not less than fifty trees per acre. The original planting was 
/>., 1,040 plants per acre. It is e.stimated that the 
age at which trees on first cla.ss .soils will become exploitable, 
that is to say, will measure 6' 6*^ in girth, will be 95 years and 
on second class soils 140 years. The final fellings will be spread 
over a period of fifty years, and are e.stimated to yield annuallv 
148,000 cubic feet of first class and 74,000 cubic feet of .second 
class timber. This at the rate of Rs. 3 per cubic foot for first 
cla.ss and Rs. 2 fiu* .second cla.s.s timber should provide a net 
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revenue of close on six lakhs per annum during the final fell- 
ings. 

That the rate of growth oi'^the better soils is marvellous, and 
that the exploitable age has not been underestimated, is shown 
by the fact that it is by no means unusual to find among the 
older plantations, which are now about sixty years old, trees which 
exceed 120 feet in height and 7 feet in girth. 

It is difficult to realise that in these plantations the Madras 
Government possesses a property which will, unless something 
very untoward happens, in about 35 years from now commence 
to yield a net profit of some six lakhs per annum, irrespective 
of the revenue which will be derived from the thinnings going on 
in the )’ounger plantations concurrently with the removal of the 
final crop. 

'Fhese thinnings are in theinsclvcs of considerable -importance. 
They yield a very large revenue, and until the time comes for 
the removal of the final fellings they are of primary importance. 
It is hoped that the revenue from the thinnings will very con- 
siderably more than cover the entire expenditure on the plantations, 
leaving the final crop as clear profit. Nor can it be said that 
this is too sanguine a view to take. The results from the 
commencement up to date much more than justify this 
estimate. From 1840 to 1904 the total receipts from the planta- 
tions have amounted to Rs. 17,41,739, while the total expenditure, 
including land purchase amounts, establishment and every other 
charge which could po.ssibly be .set against the plantations, only 
amounts to Rs. 15.32,308. In other words, the plantations .so far 
have not only paid for themselves but have in addition provided 
a bonus of over two lakhs. 

In arriving at the above result the question of interest has 
been left out of account, and consequently the figures do not show 
the true state of affair.s. 

If compound interest at 4 per cent is allowed, then the 
expenditure up to date amounts to Rs. 37,14,091 and the 
revenue to R.s. 3S>3F’Oi3 — that is to say, the Forest De|)artment 
at the present moment is le.ss than two ]akh.s out of pocket over 
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the plantations, and as a set-oflf against tin's cash deficit has, in 
addition to the ownership of the land which has been acquired 
for the plantations, an area of over 5,300 acres stocked with teak 
from 60 to i year old, the value of which at the present moment 
must be, although it is not easy to estimate it, something very large 
indeed. 

THE EORESI RY EXHIRIT AT THE BOMHAY INDUSI'RIAL 
AND AGRICULTURAt. EXHllUriON. 

An Industrial and Agricultural Exhibition was held in Madras 
last year simultaneously with the meeting of the National Congress 
there, and this year a similar exhibition has been held in ]k)inba}s 
but on a much larger scale. A not unimportant part of the collec- 
tions was the Forestry Exhibit, and wc propose to give here a 
brief description of its more important features. 

The Forestry Section was divided into three groups : {a) I^co- 
nomic Products ; (/;) Timbers ; (r) Miscellaneous. These groups 
were shown in sheds with sloping roofs made of bamboo frame- 
work, covered with canvas and lined inside with white cotton 
sheeting. The western and northern portions of the sheds were 
enclosed by walls lined also with white cotton sheeting. These 
walls, w hich were about 8' 4'' high, extended almost up to the 
roof, leaving a space of about i fd** ventilation. The Economic 
group was 69' X 33' and the other two were 37' and 33' x 30' 
respectivel)\ 

In the centre of the Economic group was a wooden structui e 
3' X \2 surrounded by a rope-railing consisting of tiers of shelves 
rising on either side and culminating in a top ledge 3' broad. 
Arranged on the tiers of this structure, w^ere economic products of 
all descriptions, consisting of roots, tubers, leaves, fruits, seeds, 
barks, fibres, gums, resins, oils, honey, rubbers, lac (in all its stages}, 
specimens of water-yielding plants, articles of bamboo manufacture, 
native musical instruments, made of various woods, etc. It would 
occupy too nuich .space to de.scribe in detail the various exhibits 
under the above heads, but it may be of interest to touch upon 
a few of the more prominent one.s. 



1905] 


/ONES'/'A*y EXHIBIT 


133 


Roots (wd Tubers , — Among these the roots of Pogosternon 
plecthranthoides and Plumbago zeylanica are the most interesting. 
The juice of the former is utilised in snake bite and is alleged to be 
a specific in such cases as is the latter in plague, d'he juice of the 
roots is apparently rubbed on the swellings which occur in plague 
and effectively burns them out. The wild yams are represented by 
large specimens of Dioscorea bulbifcra, D. pentaphylla, D. diemona 
and others, and by interesting specimens of the tuberous root stock 
and sheathing leaf stocks of the wild plantain (Musa superba), which 
arc of considerable economic value according to a paper read by 
Mr. Ryan recently before the Bombay Natural History Society, and 
published in the Society’s * Journal,’ Vol. XV, page 586. 

Rubbers , — Good specimens of P'icus elastica and Hevea 
braziliensis have been supplied by Ideut.-Col. Wyllie, Cantonment 
Magistrate of lielgaum, well known as the originator of certain 
large rubber plantations in Burma. Professor Gammic, of 
the College of Science, Poona, also supplied a specimen of rubber 
obtained from Oryptostezia glandiflora, a climber which is said to 
be spreading about gardens in the Konkan. JVofessor Gammie, 
it may be mentioned here, also supplied some e.xccllent herbarium 
specimens of well-known forest trees for exhibition as well as 
photographs of the same. 

Water-yielding Plants , — These included wood specimens of 
and liquid from Calycopteris fioribunda, Vitis adnata and Ficus 
glomerata, and liquid from the gram plant (Cicer arietinum) and 
Sugarcane (Saccharum oflficinarurn), and Cocoanut (Cocos 
nucifera). 

Copy of a paper recently read before the ] 3 ombay Natural 
History Society on the water-yielding properties of Calycopteris 
fioribunda accompanies the wood .specimens of the plant on exhibit, 
together with a large plu^tograph of the climber as seen in 
the Thana Forests. It appears that a sample of the liquid from 
the stems of this plant was analy.sed by the Bombay Municipal 
Analyst, through the courtesy of Mr. Hervey, C. 1 . E., Municipal 
Commissioner, Bombay, and that it was declared fit for drinking 
purposes. In addition to its utility as a water-yielding plant it is 
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of considerable economic value as a spirit ; also in providing 
material for what is known as tahal for rab in the Konkan. The 
climber is difficult to eradicate, for, in addition to its coppicing 
well, it also reproduces itself by root-suckers and by means of its 
stoloniferous branches. 

Ficus glomerata yields a reddish fluid from the roots by inci- 
sions made in them, and as much as a quart can be obtained in a 
night. This is used medicinally as a cooling draught after 
measles and small-pox especially. 

In the case of the gram and sugarcane the liquid is gathered 
from the leaves, and the note accompanying the former is as follows: 
“ A piece of cloth is tied to a long pole in the form of a flag, 
and this in the early morning is swept over the field i>f gram, 
whose leaves are all bedecked with dew. The moisture thus 
captured is wrung out and bottled, and is used in diarrhcca, in 
cholera, and also in other stomach complaints. 

Lac , — The exhibits under this head are e.special]y of interest 
to the merchant, for they include the insect, branches covered with 
the lac incrustation from Sind and Guzcrat, stick lac and shellac, 
and lacquerware from Sind. Large quantities of lac are obtainable 
in Sind, chiefly on the Babul (Acacia arabica) and also on Khandi 
(Prosopis spicigera), and in Gu/erat on Butea frondosa, and other 
jungle wood trees. 

Seeds , — The uses to which various forest seeds are applied are 
demonstrated in an interesting exhibition of chicks and other 
articles such a.s necklaces, curtain loops, flower vases, etc., made of 
seeds by the Sisters of the All Saints Home, Mazagon. Job’s tears 
(Coix lachryma) are very prominent in the collection, and there is 
a very handsome door chick, exhibited with the permission of 
Mrs. H. S. Lawrence, made of Coix gigantea seeds and alluded 
tp by Sir George Watt in his Note on Coix, recently publi.shed by 
the Government of India. 

It may be mentioned in passing that the All Saints Sisters 
would be very grateful if seeds of a hard texture such as Ela;ocarpus 
Ganitrus and Cjesalpinia Bonducella, Mimusops Elengi, Ade- 
nanthera pavonia, etc., were supplied to them for the purposes of 
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their industry at Mazagon, and they will be happy to pay for any 
seeds sent, provided of course the cost of collection, etc., is not too 
heavy. At present they purchase Kheocarpus Ganitrus seeds in the 
Bombay bazar at about 4 annas per 100. Seeds of that giant climber 
luitada scandens are largely utilised by them, and will be thankfully 
received. This is one of those plants the seeds of which might be 
cotlcitted for ornamental purposes Avithout any misgivings, for 
the [)lant is of no value except to the wild tribesman in the Konkan, 
who uses the bark for cordiige. 

riic seed collection forms a v^cry interesting feature of the 
F(_)restr)' JCxhibit, and has attracted large numbers of visitors. 

luhres. -About thirty different fibres are exhibited, and notice- 
able among them is the .Sisal fibre from Agave rigida together with 
specimens of the handsome matting made from it, ard three very 
handsome specimens of the plant, one in the poling stage. The 
Rev. VV. VVinsor of .Sirur in Poona, who is responsible for this ex- 
hibit, also shows an interesting new machine for extracting 
the fibre from the leaves, a patent for which has been applied for. 
This machine is likely to be in much demand judging by cn- 
(luiries. 'riiere is little prospect, however, at present, of Sisal fibre 
matting competing Avith Coir, for the price of the former 
ranges from Re. I to Rs. 1-4 per foot against annas 6 for the 
latter. 

Timhers . — All the best timbers exhibited are mainl\' from 
the Kanara Forests, and they include leak, black Avood, Albizzia 
lebbck, Calophyllum tomentosum, Artocarpus hirsuta, Artocarpus 
Lakoocha, Alseodaphne semecarpitolia, Chickrassia tabularis, Shorea 
talura, Mimusops Flcngi, Dysoxyllum glandulosum, Calophyllum 
Itiophyllum, Terminalia tomentosa, Phyllanthus emblica, Stephe- 
gyne parviflora, Eugenia jambolana, Gmelina arborea, Ca.ssia 
fistula, Adina cordifolia, Albizzia odoratissima, IVauhinia racemo.sa, 
vSchlcichcra trijuga, Albizzia procera, Stereospermum xylocarpum, 
ITerocarpus marsupium, Anogeissus latifolia, Hopea Wight i ana, 
Artocarpus integrifolia, Terminalia paniculata. 

A good specimen of Anjan (Hardwickia binata) was sent 
from Khandesh and of Populus cuphralica from Sind. But the 
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above does not exhaust the list of species exhibited. Most of 
the specimens are displayed in rectangular pieces, 4 feet long and 
from I foot to 2 to 4 feet wide by l", half being polished by 
Messrs. Alexander Mackenzie & Son of Bombay. Through the 
courtesy of the latter two very handsome pieces of Teak also are 
exhibited, one being a specimen of Figured Teak from the Haliyal 
Dep6t, Kanara. 

The rectangular pieces of timber bear detailed descriptions 
of the uses to which they are adaptable, and they are all arranged 
so as to facilitate inspection. 

Timber in the log and blocks for street paving 9" x 5" x 3", of 
the size used in London, were also exhibited. A note attached 
to the latter shows that the qualities needed for such blocks are 
that they should be hard but not brittle. 

An interesting exhibit, priced at Rs. 250, is a collection of 
small blocks of timbers, representing volumes in a book shelf, bear- 
ing their scientific as well as native names. This exhibit won a 
prize at the Madras Exhibition last year. It was prepared by 
Mr. A. V. Coelho, Timber Contractor, in Kanara. 

A trophy (of 31 different timbers, all from the Konkan), design- 
ed by Mr. Murzband, C.I.E., Executive Engineer (retired), stands 
in the form of a pyramid in thue quadrangle behind the Economic 
and Timber Courts. Two bamboos from the Bansda State, in 
Guzerat, one 75 feet high, are erected close to the trophy. 

Miscellaneous , — Under this head the process of charcoal manu- 
facture, which forms an important industry in the Presidency 
and Sind (about 50,000 tons being manufactured annually), and 
an interesting hay press, erected for the first time and designed 
by a Parsee, Mr. Irani, Range Forest Officer, are exhibited. PTom 
the note appended to the hay press it is gathered that during the 
last famine (1899-1900) the Bombay Poorest Department collect- 
ed and pressed over 18,000 tons of grass by means of hand-presses 
and despatched the same to the famine-stricken areas, and that hay- 
pressing operations with Mr. Irani’s new press are now about to 
be carried on in Khandesh to meet the demand for fodder in 
Guzerat. 
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Mr. Irani is to be congratulated on having invented a very 
useful machine, the patent for which has now been applied for. 

Photographs , — Most of these, representing forest problems and 
operations, are the work of Messrs. Limaye and Budbude, Rangers 
in the Thana District, and some have been provided by Mr. R. S. 
Pearson, I.F.S. An excellent series of photographs of Palms 
introduced into and indigenous in Bombay are exhibited by Mr. 
H. M. Phip.son, chief of the energetic Secretaries of the Bombay 
Natural History Society. Three interesting photographs by Mr. 
K. R. Stephens, I.F.S., showing the Dehra Dun Forest School 
Building and Students’ Quarters, kindly sent by the Director of the 
.School, are also exhibited. 

Maps, Working Plans and Forest Literatnre , — A map, on a scale 
of 48" to 1 mile, showing the di.stribution of P'orest lands in the 
Bombay Presidency, supplied under the authority of thcTnspector- 
General of P'orests and through the courtesy of the Superintendent 
of Forest .Surveys, is on exhibition, as also a map of one Working 
Circle of the Forests of the Wada Range, Central Thana Division. 
A brief popular description in large type of the method of ex- 
ploitation of the Thana Forest.s, which are adjacent to Bombay, 
accompanies this map, and below on a table arc arranged print- 
ed copies of all the sanctioned Working Plans in the Presidency 
and Sind for the benefit of those who may wish to know more 
about the management of the I^orests in other parts of the 
Presidency. 

The standard works on the Poorest flora of the country are 
also exhibited. 

Two Native States, Bansda and Baroda, have included their 
exhibits in the F*orestry Courts. 

To add to the interest of the Exhibition a few representative wild 
tribesmen from the Konkan were brought in, and the methods by 
which they trap and snare birds and animals are demonstrated 
by themselves. This naturally has formed a very popular feature of 
the Exhibition. Through the courtesy of Col. Bannerman, of the 
Parel Research Laboratory, the various poi.sonous snakes of India 
are also exhibited alive in glass cases, and three times a week 
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practical demonstrations arc given in extracting the venom from 
the snakes and on feeding them. It appears that antivenene as 
at present prepared at Kasaiili is useless for the venom of any 
hut the Cobra and Naia Tripudians. 

The following are the snakes exhibited : Cobra, Naia Tripu- 
dians, common Krait, Bungarus Ccerulcns, I'ursa, Russell’s Viper, 
and the green pet vi|)er, Lachesis anamallensis, one of the repre- 
sentatives of the Rattlesnake in India. 

Through Mr. Mahalaxmiwala, Superintendent of the Victoria 
Gardens, Bombay, about fifty living specimens of plants, mainly of 
economic value representing Rubbers and Fibres, adorn the 
KconcMuic section, and there may be also seen here a specimen of 
the teak and camphor trees. A specimen of the quinine plant, the 
only one probably in the Presidency, was also exhibited. 

Bearing in view the short time granted in preparing for the 
Exhibition, i75., about two months, and the sum allotted for ex- 
penses of the Forest Section, Rs. 2,OOD, the latter may be said 
to have been eminently successful. 

Mr. G. M. Ryan, F.L.S., Deputy Conservator, Bombay l*resi- 
dency, was the organiser of this Forestry Exhibit, and he is to be 
congratulated on the success which has attended his eff >rts. 


CORRESPONDKNCK. 


FIRE PRCrnCC/I’lON TN THK TEAK FORE.Srs OF RURMA. 

1 . 

A number of letters have lately appeared upon this subject 
in the pages of the Indian Forester, So fiir, however, no attempt 
seems to have been made to enumerate the teak seedlings and 
young poles m two adjoining pieces of forest of similar description, 
one of which has been successfully protected for man\^ years 
and the othei' annually burnt from time immemorial. It is the 
purpo.se of this article to record the results of an enumeration of 
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teak seedlings and young poles in two adjoining areas of moist 
mixed forest of precisely similar nature, one of which has been 
fire-protected since 1872-73 and the other l>Lirnt annually. "J’his 
enumeration was carried out by the writer during January 1 905, 
the two pieces of forest enumerated being ( 1 ) the north-western 
portion of C-ompartment 4 of Kadinbilin Working Circle, 'I'harra- 
waddy Division, and (2) the unclassed forest lying immediately 
outside the external fire-line of Compartment 4 of Kadinbilin 
W'orking Circle. These two areas will be referred to below as 
Plot A and Plot P, respectively. A brief descrij)tion of each plot 
will serve to explain the figures recorded below : — 

(1) Plot A . — ‘Area 37 acres. In the north-western corner of 
Compartment 4, Kadinbilin. Moist, up]>er mixed forest in hilly coun- 
try, the slopes varying from gentle to moderately steep. The forest 
is rich in teak, which is far more plentiful than* any other 
species. Bamboos cover the ground throughout, the species being 
KyuthainiiTiifii (Bambusa polymorpha) and Thnva (Ccphalos- 
tachyum pergracile). 'Phe Vjamboos are heavil)* cut every year 
by bamb(X)-cuttcrs, while bamboo dragging paths traverse the 
area in several places ; this renders the bamboo canopy much 
more open than is usually the case in fire-protected forest, large 
gaps being frequent. Pb’ re protection was started in 1872-73. 
'riiere are no detailed records as to the success of fire conservancy 
until the \'ear 1888, but we know from the annual fire maps 
that since 1888 this Compartment has never been burnt. Works 
of improvement aj)pear to have been carried out between 1875 
and 1880 ; these consisted of girdling inferior species, teak seed 
being dibbled in over part of the area. Iir»j)rovcmcnt fellings 
were carried out in 1898-99, but no seed was dibbled in. 

(2) Plot />. — Area 24 acres. Within a stone’s throw of Plot 
A, but outside the fire trace, in unclassed forest which is burnt 
annually. As in the case of Plot A, the forest is moist upper 
mixed forest, the slopes varying from gentle to moderately steep. 
The proportion of teak over two feet in girth is perhaps equal to, 
and is certainly not greater than, that of Plot A. The bamboos 
are .similar to tho.se of Jdot A, and are felled annually for 
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extraction. Owing to annual burning, however, the undergrowth of 
small-sized bamboos, characteristic of fire- protected forest, is almost 
entirely absent. In every respect the two Plots must have been 
practically identical before fire-protection was started. It should 
be stated that the difference in the areas of the two Plots is 
accidental. It was thought at the time when the plots were marked 
out that the areas would be approximately equal, and it was 
only on computing them afterwards that they were found to 
differ so much. 

The enumerations . — The object of the enumerations being to 
ascertain the effect of continued fire- protection on the natural 
reproduction of teak, only teak trees below two feet in girth were 
enumerated, as only these could have been affected by fire-pro- 
tection during the past 30 years. As a matter of fact it was 
found by felling a few poles in Plot A that in this Plot it takes 
a teak tree about 20 years (excluding the time taken to establish 
itself) to reach a girth of one foot. The trees enumerated in each 
Plot were divided into three classes, two of which were again 
divided into two sub-classes each, as follows : — 

Class I . — Poles \ foot to 2 feet\ (a) Sound. 

in girth, / [b) Unsound and dead. 

Class II . — Poles and saplings^ 
under i foot *in 
saplings 
which in unpro- 
tected forest 

would be well Unsound and dead, 
out of reach of 
all ordinary fires. 

Class III . — Seedlings (so-called), i. e., young teak plants 
which in unprotected forest are not out of danger 
from fire. 

The vast majority of these are in reality not seedlings but 
new shoots from saplings killed by fire or suppression. For the 
sake of convenience all these will be referred to below as seed- 
lings. 
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The following is a tabular record of the actual enumerations 
carried out in the two plots : — 





Number of poles, 
saplings and seedlings 
in each plot. 

Corresponding num- 
ber of poles, saplings 
and seedlings in 50 
acres. 

Class, 









! Plot A, 

Plot B, 

Plot A, 

1 Plot B, 




37 acres, 
firc- 

i protected. 

24 acres, 
unprotec- 
ted. 

fire-pro- 

tected. 

unprotec- 

ted. 

1. Poles 1 toot to 
2 feet in girth. 

1 (<#) Sound 
< (A) Unsound 

1 dead 

and 

139 

81 

14 

‘74 

109 

•35 

29 

11. Poles and sap- 

f (a) Sound 


iS 

68 

24 

141 

lings under l 

^ (A) Unsound 

and 





foot in girth. 

1 dead 


90 


121 

37 

III. Seedling.s 



|6 

296 

63 

616 


A few remarks on the condition of the plants in each class 
will be necessary to more fully explain these figures. 

Class /, poles I foot to 2 feet in girth. In Plot A (fire- protected 
forest), nearly half of the 129 sound poles are still in danger of 
suppression by bamboos, and were it not for the extensiv^e bamboo 
cutting annully the number of sound poles would undoubtedly be 
much smaller. In the same plot, of the 81 unsound and dead poles, 
some 75 per cent have been killed outright by suppression, while 
the remainder have been so suppressed by the bamboos that 
there is no hope of their ever rectwering. In Plot B (annually 
burnt) the 65 sound poles bear no signs of damage from fire ; 
they are vigorous and have little to fear from future suppression, 
the annual burning of the bamboos keeping the clumps well 
apart. Of the 14 unsound and dead trees in the same plot about 
half are dead, and in every case they appear to have been 
killed by suppression and not by fire. 

Class //, poles and saplings under i foot in girth. In 
Plot A (fire-protected forest) the 18 sound poles are struggling 
against the bamboos, and only a very small proportion of them 
can hope to make their way through. Of the 90 unsound 
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poles about 8o per cent have been killed outrij^ht by suppression, 
and a very few of the remainder will possibly be able to get 
through the bamboos. In Plot H (annually burnt) a good 
proportion of the 68 sound poles have every prospect of 
making their way through the bamboos, owing to the open 
growth of the latter in consequence of the annual burning. The 
damage done to the teak poles by fire is almost insignificant ; 
such of the 1 8 unsound poles as have been killed outright bear 
every sign of having been killed by suppression and not by fire. 
On the whole the vigorous appearance of the poles and saplings 
between l foot and 2 feet in girth in the annually burnt plot 
forms a strong contrast to the unhealthy fippearancc of the poles 
aixl saplings of the same dimensions in the protected area. 

6'A7.va-///, seedlings (so-called). Of the 46 seedlings enumerated 
in the fire-protected plot some 75 per cent were found on examina^ 
tion to be shoots from the base of saplings killed by suppression ; 
from the weakly appearance of these shoots it appears doubtful 
if any of them will survive. Of the remaining 25 per cent all but 
two were found on broad dragging paths and in openings caused 
by extensive bamboo felling ; these latter two were found in 
more or less dense shade, but they were so weakly that they will 
probably die off before long. Of the 296 so-called seedlings in 
the annually burnt area the vast majority are annual shoots from 
rootstocks, the shoots of which are burnt back each year. These 
shoots frequently escape damage for one, two, or three seasons in 
succession, and thus every year a proportion of them get beyond 
the reach of fire. This fact at once strikes the eye of anyone 
passing through an annually burnt mixed forest containing teak, 
and it is fully supported by the figures given above in the tabular 
record of enumerations, otherwise there is no means of accounting 
for the large proportion of sound saplings and poles which have 
got beyond the reach of fire in the annually burnt area. 

It is impossible by mere figures, however accurate, or by 
verbal descriptions, however vivid, to give any idea of the terrible 
de.struction which is being wrought in our once valuable moist 
mixed forests by prolonged fire-protection. In the present instance 
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we have a typical piece of moist mixed forest rich in teak 
produced in the days when the area was annually burnt ; we find 
the large trees, the medium-sized trees, and the small trees in their 
proper proportions, but there it ends. The vigorous poles, 
saplings and seedlings which wc find in profusion in an area 
identically the same, but which has been annually burnt over, 
are in the protected area conspicuous by their absence, and in 
their place we find masses of dry sticks representing the formerly 
vigorous teak poles and saplings which have been killed by the 
suppression of the favoured bamboos and soft wooded species. 
There is only one conclusion to be drawn, and that is that we are 
most certainly exterminating our teak by fire-protection. The 
moist upper mixed type of forest with Kyathaungwa and tinwa 
bamboos is by far the most important type with which we have to 
deal in the Pegu Yoma Forests, as it produces the best class of tim- 
ber. The plots chosen for enumeration on the present occasion are 
exactly typical of many hundreds of square miles of moist mixed 
forest in the Pegu Yomas, and ‘.vhat holds good for these plots will 
hold good for the great mass of forest. If anything the protected plot 
enumerated on this occasion gives a more favourable view of the 
results of fire-protection than it should do, for not only have works 
of improvement been carried out on two occasions during the past 
30 years (a most unusual thing) but such extensive bamboo felling as 
is carried out annually in this area is quite unknown in the vast 
majority of our forests, and is accountable for nearly all the seedlings 
and saplings which do exist. 

It must be difficult for anyone who is acquainted with the 
beneficial results of fire-prcitection in other parts of India to grasp 
the fact that it is exterminating the teak in the moist mixed 
forests of Burma. The writer himself has seen something of the 
wonderful results of fire-protection in Northern India, and would 
be the last person to condemn it in any case where the results were 
beneficial. In a Himalayan forest Pinus longifolia for example, 
the effect of fire-protect ion is to produce a mass of natural 
regeneration which could not possibly be obtained, if the forest 
were burnt annually. In a Burma moist mixed forest the result as 
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far as teak goes is precisely the opposite. Prolonged fire-i^rotection 
kills out the young teak, and in time we shall be left with nothing 
but mature trees in our fire- protected forests ; when these are remov- 
ed we shall have no teak at all. In an annually burnt mixed forest 
containing teak, in which gaps have been formed by the felling of 
trees of other species, we frequently find masses of vigorous young 
teak saplings and poles, the majority undamaged b)^ fire owing 
to the povver of teak to resist damage b)^ that element ; such a 
spectacle, which the writer has never observed in a fire-protected 
forest, at once calls to mind the masses of vigorous young Finns 
longifolia plants in a fire-protected forest of that species. The 
burning accomplishes in the one case what the fire-protection does 
in the other. 

The state of affairs revealed by the enumerations in the present 
instance can perhaps be most forcibly represented by the aid of a 
couple of diagrams, based on the figures in the tabular record of 
enumeratit)ns given above. We may neglect all dead and unsound 
poles and saplings as having no future. We may also neglect 
trees above two feet in girth, as these trees may be assumed t(.) have 
established themselves before the days of fire-protection : confining 
ourselves therefore to seedlings (so-callcd) and to sound poles 
and saplings under two feet in ,girth we obtain a graphic represent- 
ation of the enumerations in the following two diagrams : — 



Diagram \,-^Kepres€ntation of sound young teak in 50 acres 
of moist mixed forest tv hick has been fire protected for years. 
Each stroke represents \o plants. 
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A = Seedlmgs, 62 (includingf shoots from the bases of dead 
saplings). 

B = Saplings under i foot in girth, 24. 

C = Poles and saplings i foot to 2 feet in girth, 174. 

Note . — Nearly all of A and B, and a j^ood proportion of C, are in danger of being 
killed by suppression. 



DiAtiKAM II. — RcpresentiXtion of sound young teak in 50 acres 
of moist mixed forest which has always been burnt annually. Each 
stroke represents 10 plants . — 

A = Seedlings, 616 (including shoots from the bases of dead 
saplings) not yet out of danger from fire. 

B = Saplings under i foot in girth, out of danger from 
fire, 141. 

C = Poles and saplings i foot to 2 feet in girth, 135. 

Note, — great majority of B and C have little t«) fear from suppression, and may 

be expected to develop in the ordinary course of events. 

This article is not intended to be a tirade against fire-protec- 
tion in general, but it does claim to reveal the correct state of 
affairs in natural moist upper mixed forest containing teak, such 
as is found in the Tharrawaddy Division. Figures and records of 
observations in other types of forests are still wanting, and it would 
be interesting to find out under what conditions fire-protection 
ceases to be injurious to teak forests and commences to become 
beneficial. There must be in other parts of Burma many old fire- 
protected areas, with adjoining unprotected areas of the same type. 
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in which comparative enumerations could be carried out. The 
matter is of such vital importance that it is to be hoped that Forest 
OflFicers will endeavour to find time to carry out a few such 
enumerations and favour the readers of the Indian Forester with 
the results. 

Tharrawaddy, Burma: R. S. Troui*, 

\st February 1905. Deputy Conserinxi or of Forests, 


II. 

So much has already been written about fire protection 
in Burma that one hesitates to further trespass on your s[)ace ; 
but with your permission 1 would like to sound one note of 
warnin|T^. 

But a few years ago there was a cry for general })ro- 
tection ; every Reserve was to be fire-traced at the earliest possi- 
ble moment, and all other work was to be sacrificed to this 
end. 

There seemed to be a general consensus of opinion that unless 
a Reserve was protected it was doomed to destruction, and that 
successful protection only was required to obtain the best possible 
results from the teak forests in our charge. 'I'here were some to whom 
this line of thought did not commend itself, and the discussion 
that then ensued led to the more careful study of the question. 
Since then the opinions of many have undergone a change, and 
there are probably few Forest Officers in Burma who now regard 
fire protection as a general panacea, or who would advocate its 
general and indiscriminate extension. Many would go further and 
say tliat all fire protection is unnecessary and even harmful. It 
is to these that I would address these lines. The pendulum has 
swung upwards, stopped and is now de.scending ; let us not allow 
it to swing too far in the opposite direction. 

The great objection urged against fire protection is its effect 
on natural regeneration and, from the many letters that have 
appeared in your journal, there is very strong presumption that 
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it is actually harmful in this respect. Let us assume that this is 
the case ; is it not [joing a little too far to therefore brand all 
fire protection as a mistake ? Is natural regeneration the only 
question that the Forester is called upon to study ? Cannot every 
Forester in Burma point to thousands of acres of teak forest where 
there is ample regeneration, areas where the seedlings come up 
in thousands every year only to be burnt back by the annual 
fires ? Can any practical man urge that in such areas a few years 
successful protection, to allow these seedlings to attain such 
dimensions as to place them beyond the effects of fire, will be 
harmful ? 1 would urge moderation. The solution of the difficulty 
probably lies in adopting a course midway between the general 
protectionist and the anti -protectionist, h'irc to some is our most 
useful assistant, to others our most dangerous enemy. From certain 
points of view both may be right and both may ‘be wrong. 
Instead of discussing who is right and who is wrong let us rather 
study how best to control and use fire so as to rob it of much of 
its harmful power and utilise whatever power for good it may 
possesss. 

H. S. 


THE DEVELOPMENT OK I'HE SAL FORESTS IN THE 
DEHRA DUN. 

In the November 1902 number of the Indian Forester Mr. 
Milward wrote a reply to my previous note (published in September 
1902) on the above subject, and I should like to make the 
following remarks with reference to his letter. 

At the present day in the Dehra Dun on the plains there 
are two topographies which must be clearly distinguished, namely, 
the high ground, which is well above the river beds, which we 
may call the old alluvium (bhangar) and the low grounds through 
which the rivers now flow, which we may call the new alluvium 
(khadir). The same conditions exist in the whole of the Gangetic 
Plain. In the Dun the old alluvium consists at the surface of 
clay, and the new alluvium of shingle and sand. Mr. Milward 
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refers to a former lake period to account for the deposit of clay of 
the old alluvium, whereas I have considered this to be a river deposit, 
laid down by floods at a time when the beds of the rivers were at a 
very much higher level than at the present time, the whole Dun 
being in consequence a sheet of water or at least a swamp tem- 
porarily during the flood seasons. It makes little difference, 
however, whether we consider the old alluvium to have been 
laid down in a lake or by flooding from the rivers ; the result in 
either case would be the same, namely, a deposit of clay over the 
whole surface of the Dun. The next thing is to consider the 
cause for the beds of the rivers being now so very much lower 
than the old alluvium, leaving this high and dry without any 
possibility of flooding. Geologists, as far as I can ascertain, 
attribute the lowering of the river beds to a gradual subsidence 
of the land . at the Ganges Delta, for which the results of borings 
have supplied ample data. The lowering of the Ganges Delta 
would increase the gradient of the rivers and naturally result in 
vertical erosion, thus leaving the rivers at a much lower level 
than they were formerly. Owing to the oscillations of the rivers 
the land has been eroded laterally, gradually reducing the area of 
old alluvium, so that at the present day we find the rivers between 
high banks of old alluvium which may be very far apart according 
to the extent of lateral erosion, and flowing through a large area of 
low land. This low land is more or less subjected to flooding and 
is being constantly eroded and again re-deposited, forming the low 
alluvium, which is therefore a more or less recent topography, 
which as it forms becomes rapidly clothed with vegetation, which 
develops up to the mixed forest stage. 

Now, from the fact that these mixed forests are on water- 
transmitting strata, and the sal forests are essentially on clay beds 
which retain more moisture, Mr. Milward draws the conclusion 
that the mixed forests do not develop further and give place to 
sal forest. He seems to consider that the sal forests in the Dun 
show a decided preference for the clay deposits and the mixed 
forests for the water-transmitting deposits without any considera- 
tion of high or low alluvium. I believe that the sal forests are 
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essentially on the clay deposits because these are the high or old 
alluvium and the mixed forests are on the water-transmitting 
deposits because these are the low or new alluvium, and that this 
distribution has nothing to do with the fact that the clay beds 
retain more moisture. Had the high alluvium been of water-trans- 
mitting strata, I believe it would now be under sal forest, and were 
the low alluvium of clay deposits I believe it would still support 
mixed forests. 

Sal evidently extended from the hills on to the high alluvium 
as the water level became lowered by the k>wering of the river beds 
by vertical erosion, but through the mixed forest stages and not 
directly. By lateral erosion the high alluvium with its sal forests 
has been reduced considerably in area to be replaced by low allu- 
vium with its mixed forests. That these mixed forests on the low 
alluvium have not yet given place to sal may be correct, bot for other 
reasons than that sal prefers the clayey deposits. The fact that 
these low alluvium strata are water-transmitting is not, I think, the 
barrier which keeps out sal, for it is well known that the best 
sal forests are on water-transmitting strata, in support of which 
I quote the following from Brandis: — “ The sal tree does not 
thrive on heavN' binding soils ; it requires a loose soil which 

transmits water freely Sal forests are generally found on 

sandstone, on ct)ngloinerate, the gravelly and shingi)^ soil of the 
Sub-Himalayan tract, and the tree attains perfection where 
loose water-transmitting soils are mixed with a large proportion 
of vegetable mould.” Sal is found in the Dun up to the top of 
the Siwaliks and extending to the plains on the Saharanpur 
side often with the water level at a great depth. Why sal has not 
yet extended to the low alluvium in the Dun it is not easy 
to say, and the subject requires further investigation. It may 
be that the flood level is still too high, and that the necessary 
conditions to render the locality suitable for sal can only be 
brought about by a further lowering of the river beds, or that there 
is a want of humus in the soil, or that frost is too severe. If there 
are areas of low alluvium which have been left high and dr)^ 
for a considerable time b}^ the further lowering of the river beds 
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it may be that sal has not had an opportunity of reaching them 
owing to the heavy nature of its seed. 

In connection with this subject there is an interesting article 
by Mr. F. A. Leete in the September 1903 number with reference 
to the Kheri Trans-Sarda forests. He shows that in Kheri there 
are two distinct t}^pes of .sal forests which he calls high level sal 
forests and low level sal forests, both being situated on alluvium 
well above the present beds of the rivers, there being also a low 
alluvium supporting mixed forests as in the Dehra Dun. This 
is interesting because it seems to point to a further stage than 
exists at present in the Dun, namely, sal forests on a level or 
terrace intermediate between the high alluvium and the low 
alluvium. 

In other words, in the Dun there are, broadly speaking, two 
terraces, the high alluvium with sal forest and the low alluvium 
with mixed forest, whereas in Kheri there is a high alluvium 
with good sal forest, an intermediate alluvium with poor sal 
forest, and a low alluvium with mixed forest. Taking into 
consideration the conditions in Kheri it appears probable that by 
the further lowering of the river beds in the Dehra Dun the 
present low alluvium with mixed forests will gradually change to 
intermediate alluvium with sal, as in Kheri. 

It should be noted also that in Kheri the best sal forests are 
on the high alluvium and the poorer s^l forests are on the inter- 
mediate alluvium, evidently a sign that the latter locality is a more 
recent topography not yet in a condition suitable for the best 
growth of sal. It appears that the lower the water levels the 
better the growth of sal, and as the water level becomes lower 
the condition of the sal forests on the intermediate alluvium will 
improve. It will be interesting to maintain records of the water 
level in these forests ; as such data may be of use after a number 
of years in showing whether there is any improvement in the 
growth of sal simultaneously with the lowering of the water 
level, but of course long periods must elap.se before any appreciable 
difference can be detected. 
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In conclusion I still believe the sal forests, where tlwn' occur 
in the Dehra Dun, to have originated through ihe mixed forest 
stages, although it would appear from Mr. Milward’s note that the 
mixed forests on the low alluvium have not yet given j.)lacc to sal 
“ except in one or two instances where sal has extended from the 
clayey plateau to the lower ground; ” but as the river beds become 
further lowered by vertical erosion I have little doubt that the 
mixed forests will give place to sal, thus giving the intermediate 
class of forest as seen in Kheri. 


O. C(:)Vi:STk\'; 

Deputy Conservator of Forests, 
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RRPRODUCriON BY SUCKER SHOOTS. 

Similar experiments to those described in the article on 
“ Sucker Shoots ” in the April Indian Forester (Vol. XXX) were 
carried out this year on a small scale in the Dehra Dun Division. 

Just before the rains some of the roots of standing sal, 
sandan {Ougeinia dalhergi aides') and shisharn {Da/bergia Sissoo) were 
exposed and also roots belonging to stumps of recentl}’-felled 
trees of the same species. 

The results, which may prove of some general interest, are 
here briefly given : — 

Sal, standing ... No sucker shoots produced. 

Sal stumps ... No sucker shoots : only coppice shoots. 

Sandan, standing ... Result unsatisfactory: only two trees 

produced one sucker shoot each. 
Sandan stumps ... No sucker shoots : only coppice shoots. 
Shisharn, standing... No sucker shoots. 

Shisharn stumps ... V^ery numerous strong sucker shoots and 

very plentiful coppice-shoots produced, 
which latter are, howe\cr, weak as 
compared with the sucker shoots. 

E. R. Stevens. 


I’HE KISTNA FLOODS OF OCTOBER 1893, Etc. 

In the note under the above heading which appeared on page 
615 of the December (1904) issue, planting operations are suggested 
in order to reduce disasters of this nature. Such planting opera- 
tions would have little effect if carried out in the Kistna District 
itself. It is in the Bombay Presidency along the course of the 
Kistna river and its tributaries and over their catchment area.s 
that forests are required. I am not acquainted with those 
localities and am ignorant of the state of the vegetation there, but 
I have good cause to remember floods similar to those under 
discussion which occurred in August 1896 and which originated 
in the Boinba}^ Presidency. 
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The S.-W. monsoon had entirely failed and there was grave 
fear of famine, which, as is well known, proved only too well 
founded, since the famine of 1897 ensued. 

Over the catchment area of the Kistna however ver}' heavy 
rain fell continuously for three or four days (quoting from memory 
and subject to correction, 53 inches in four days), with the result that 
the whole tract of land between Bezwada and the sea, about 500 
square miles, vv^as inundated. 

Cecil E. C. P^ischer. 

Chatralur, Ganjam District : 

January ^thy 1905. 


TOE DIMENSIONS OF BAMBUSA ARUNDINACEA. 

It may perhaps be of interest to the readers of the Indian 
/Vvr.i'//’/' to hear that a bamboo culm, felled in Nox ember 1904 
at Fattazhi in Central Travancore from a clump of B. arunclinacea, 
measured 121 1 feet long, and had a girth of 20 inches at its 
middle, the diameter of the cavity being one-third that of the 
culm. The whole clump consisted of 112 shoots, of which 75 
were extracted. 

Besides the one above-mentioned there were six shoots of 
1 18 feet long. 'J'his particular shoot is said to be three )'ears old ; 
but as a shoot accomplishes the whole of its growth in height and 
thickness in the first few^ weeks of its life, the age is perhaps of 
little consequence. 1 may mention that this clump (as also those 
in the vicinity) had remained untouched since its exploitation 
in 1895. 

It would prove of interest if readers of the Magazine could 
inform me whether shoots of this species are known to have attained 
greater dimensions. 

M. VkLU PlLI.AI, 

Forest Hanger, 


Camp Pattazhi, 
Travancore : 
3/v/ November 1904. 
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REVIEWS AND TRANSLATIONS. 

THE PROMOTION OF ABORICULTURE IN AJMER- 
MERVVARA. 

Last year in an article on Roadside Arboriculture in India* we 
drew attention to the fact that the Government of India had under 
consideration the subject of the maintenance of avenues of trees 
along roadsides in India. In earlier days this matter was as much a 
feature of British administration as the construction of the roads 
themselves; but in recent times, as those who have had opportunities 
of travellingall over the country know full well, the matter has fallen 
into almost comi)lete abeyance, and curiously enough the man the 
most opposed to the practice is in many instances the road -maker 
or iip-kecper himself. But the blame cannot be laid fully upon 
his shoulders, for many a District Officer, although it would require 
but a word from him, entirely neglects such matters. How often is 
it possible to see recently planted trees with their bamboo matting 
enclosure overthrown and the young trees browsed down by 
passing cattle : an almost crimjnal waste of money, leaving other 
considerations out of the question, but which no one responsible 
pays any heed to save perhaps to order a new plant to be put in the 
following )’ear, which shares the same fate. We are of opinion that 
this wanton destruction of roadside plants upon which Government 
money has been laid but should be met by a really severe deterrent 
penalty. Through the courtes}^ of the Hon’ble the Chief Com- 
missioner of Ajmer- Merwara we have received a copy of a Report, 
drawn up under his orders by the Forest Officer of the Anency 
upon this question of roadside arboriculture ; a perusal has shown 
that here, at any rate, the question is being approached in the 
proper spirit. 

Before the year 1893 there were no rules for planting trees 
bn roads, and very little money was spent in this direction. The old 


» Vol. XXX. p. 315. 
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avenues had been woefull}' neglected. The subject first attracted 
the attention of Colonel Riddulph, Commissioner, Ajmer-Merwara, 
in 1892. A list of roads was made out and measures taken to 
start the work. Owing to the failure of the rains no practical action 
was however taken. In July 1893 Mr. Martindalc, who had suc- 
ceeded Colonel Biddulph as Commissioner, convened a special 
meeting of District Officers to consider the best way of improving 
roadside arboriculture. The Forest Officer was a Member of 
this Committee. It was decided to place the whole of the avenues 
under the h'orest Officer, who would annually plant a certain 
length of roads, radiating from the principal centres — Ajmer, 
Heawar, Nasirabad, Kekri, etc., — according as funds became avail- 
able. 

The following general instructions were issued : — Plants to 
be 3' in lieight (subsequently raised to 4') ; distance between plants 
30', giving 352 trees to a mile ; best tree to plant was shisham 
{Dalbcrgia lati folia), then in order nim ( Melia indica\ bar {Ficus 
bcngalcnsis), jaiuain {E ugenia opcrculata), and babul {Acacia ambica)\ 
the plants to be obtained from the Forest nurseries and paid for ; a 
scheme of operations to be drawn up annually and submitted for 
sanction ; funds to be allotted annually to the P'orest Officer, 
on requisition, up to limit available. 

Work was commenced on the above lines and continued 
up to 1898. A number of difficulties cropped up over the watering 
of the young plants, species being planted on the wrong soils, 
insufficient protection from traffic and cattle, indiscriminate use of 
plants of all sizes, etc., and thc.se defects became .so .serious that 
in 1898, at the instance of the I'ore.st Officer, the Commissioner 
suspended all planting for a year. The whole .system was then 
revised, and great success is said to have attended the plantations 
undertaken since 1899-1900. Under the existing arrangements 
the amount of new planting is determined by the funds available 
after providing for the maintenance of the existing plantations, 
a yearly annual plan of operations being drawn up. The transplants 
are at least 4' high and not less than two years old ; the distance 
between the plants is 50,' thus giving 210 trees to a mile ; the 
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best avenue trees have been found to be nim and kalta siris 
(^Albizzin odoratissimd). These suit all kinds of soil and are not 
attacked by white-ants. In reh soils tamarisk is most suitable 
and for loose sandy soils, shtsham and anisa {Adhatoda Vasica)- 
Ficus cuttings were tried in the past, but died in large numbers. 
The trees are planted at the beginning of the rains. If these latter 
do not fail and the plants are well protected and regularly water- 
ed, they will be completely established within five to seven years. 
All the avenues after the famine of 1899-1900 have been plant- 
ed on the lines above indicated and are in a very flourishing 
condition. 

The great difficulty to be faced in roadside avenue planting 
is the question of an efficient tree-guard. The experience gained 
in Ajiner-Merwara shows that (i) For ordinary purposes wood 
enclosures made of 4 uprights 5' high with 3 cross pieces of u’ood 
I yi! apart interwoven with thorns, total costing annas 8, are suffi- 
cient. (2) In the vicinity of towns and big villages enclosures of 
dry stone masonry or of katcha bricks plastered w'ith clay and a 
coping of morum are used. They are 4' high, T thick, with a 
diameter of 4'. They cost Re. 1-3-0 each. Blanks are at once filled 
up. 

We see in the existing system in Ajmer-Merwara the results 
of eleven years’ experience, and* the present methods and attention 
paid to this extremely important matter appear to be commendably 
thorough. 

In the case of roadside arboriculture one point should not be 
lost sight of, and that is that the expenditure to be incurred is not 
an endless reoccurring one. Once the roads have l)een' planted 
up and the young trees have established themselves, the ex- 
penditure on further planting and maintenance drops out of the 
budget. 

We trust that the action taken by the Government of India 
will result in restoring to the old roads and giving to the new 
ones of the country those fine avenues, now fast disappearing, which 
we inherit and enjoy owing to the far-sighted policy of earlier 
Briti.sh Admini.stration.s in the country. 
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•‘TREES.’ VOLUME I— BUDS AND TWIGS. 

BY H. MARSHALL WARD, SC.D., F.R.S. 

This work will form a valuable addition to the library of any- 
one who is interested in the fascinating* study of nature as revealed 
by a first-hand acquaintance with the living plant in its natural 
state. It is the first of a .series of volumes whose purpose is to 
provide students of Forest Botany with a guide to the study 
of trees and shrubs from the point of view of the out-door 
naturalist, while at the same time interesting them in a .some- 
what closer examination in the laboratory of the objects observed 
out of doors. This v'olume ably fulfils its purpose, and will 
afford a refreshing stimulus to the student to observe and think 
for himself. 

The work is divided into two Parts — I, General, and II, 
Special. In Part I, the author deals comprehensively with the 
.shof)t .system and its differentiated parts, describing in turn, with 
numerous examples, buds, their position, arrangement and structure; 
bud-scales, the arrangement of leaves in the bud, the opening of the 
bud and extensi(jn of the shoot, different kinds of shoots, the tegu- 
mentary system — epidermis and its outgrowths, and periderm 
(cork) — leaf-casting and the formation of leaf-scars, twigs, lenticels, 
and finally certain accessory characters of twigs (hairs, bristles, pric- 
kles, spines, tendrils, etc). Part II is of a more .special nature, and 
consists of a classification of the trees and shrubs commonly met 
with in Kngland, according to the characteristics exhibited by their 
buds and twigs. Even to merely outline the system would be 
beyond the scope of this review ; suffice it to say that the classifica- 
tion has been most carefully worked out and the arrangement is 
clear and conci.se, the language being free from unnece.ssary tech- 
nicalities. 

The book is admirably illustrated throughout. Some of the 
illustrations have appeared elsewhere, but a large number are new ; 
they form an indispensable adjunct to the text. 

* ‘ rrties,’ a Handbook of Forest Botany for the Woodlands and the Laboratory, 
by H, Marshall Ward, .Sc.D,, F.k..S., Volume I — Buds and 'J ['wigs. ‘Cambridge Biolo- 
gical Series, Cambridge, at the University Press, 1904. Price 4s. 6rf. 
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We may conclude by quoting a passage from the author’s 
Preface in support of the plea that the branch of study revealed 
to us in the present work is no mere amateur’s hobby, but may 
be profitably pursued by the expert : “ Rarely have I experienced 

a greater surprise, or enjoyed days of field-work more, than during 
a fortunate visit many years ago to one of the greatest Poorest 
Botanists ever known to Pmrope' : he could recognize practically 
every species of tree, shrub, or bush we met with, from the smallest 
piece of twig with one or two internodes on it, or from a mere 
fragment of its wood or bark or leaf, and if anyone is inclined 
to regard such knowledge as barren, let him look into the work 
that Robert ilartig accomplished during his lifetime.” 


SHIKAR, TRAVEL AND NATURAL HISTORY 

NOTES. 

A VLSIT TO MAURI riUS. 

{Continued from p, 223, VoL xxxi) 

In a former article I gave some account of Mauritius. Amongst 
other idiosyncracies the Colony has a most peculiar .system of weights 
and mea.sures, yet, strange to say, whenever Nature vouchsafes her 
a good crop and abstains from disasters Mauritius does not fail to 
wax fat, irrespective of her peculiarity in this respect. Theton,cwt., 
pound, kilogramme, and apothecary’s weight are all used. Sugar 
may be grown in tons of cane to the acre, squeezed by the 1,000 
kilos, of cane, .sold by the lOO lbs. of crystals, transported by 
the railway ton weight, and shipped by the ship’s ton measure. Land 
is measured by the acre and by the arpent, the ratio being 43*45, 
but surveying is done with a chain of 100 PTench feet, the latter 
being slightly larger than the English foot. Map.s aj*e drawn to 
the scale of generally 2,000 French feet to the PTench inch, but 
English-made maps are mostly in English inches and miles. The 
relation.ship between two such map.s of the same land is by no 
means obvious to the non-professional There are other oksolete 
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n.easures quite in keeping with the obsolete English ones of which 
metric agitators make so much capital. The legal coinage i.s the 
rupee divided into cents, but there is a collateral theoretical 
coinage which has no visible means of existence, yet is used every 
day. This is the piastre divided into centiejnes. The piastre re- 
placed the obsolete dollar in the hearts of the people. Mauritius 
has at times been so rich that nothing less than a dollar was good 
enough to throw about, and to this day you can bet in dollars or 
piastres and pay at the rate of two rupees. An auction is a confusing- 
function at first. The auctioneer speaks English, his clerk French, and 
they simultaneously shout the last bid in the two different coinages. 
Thus while the auctioneer is bellowing “fifty-two, fifty-three, fifty- 
three rupees and a half* the clerk bawls “ vingt six piastres, vingt six 
et dcmie, vingt six piastres soixante quinze centiemes,” and .so on. 
As they frequently pronounce piastre like piasse^ the greenhorn 
is liable to hear piecCy fancy a pihc is a rupee, and pay just 
double what he intended. The two-cent piece is called a cash 
and is thus one centihne or the hundredth part of a dollar or 
piastre. 

The cloth-sellers prefer to sell by the ell or auney but they 
keep a metre measure, which they reduce b}^ so much for the yard, 
and increase by so much for the ell. Timber is sold by the foot 
cube, English or French, and by the foot run, English or French, 
according as it is home-grown or imported, but never by the 
metre. Fire wood is .sold by the cord, or stack of 2^ x 4 x 8 = 80 
French cubic feet. Charcoal is sold by the sack, and the sack is 
measured not in cubic feet but in kerosene tins, a new standard 
that has not yet been legalised. 

Labour is paid much more than in India, no rank in life 
getting less pay than fifteen or twenty rupees a month, while dock- 
labourers during the .season can command three or four rupees a 
day. The mass of agricultural labour is Indian, but there are large 
numbers of negro creoles and mixed races. The negro keeps off 
the land as a rule, his ancestors having had enough of it, and his 
class considering it rather a degrading occupation unless he is 
himself the owner. 
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The Ne^ro in all countries is built that way. He would rather 
stroll round as a gamekeeper with a gun, poach regularly, pilfer as 
regularl}', and get roysterous whenever liquor is available, than do 
any form of steady labour. Both Negroes and Indians will work 
most pluckily on exceptional occasions, such as getting in the 
crop against time, or accumulating a big week’s wages for a heav)' 
New Year orgie. They will in such weeks do three to four times the 
normal amount of work, and the negro element especially will spend 
every farthing of the wages on debauchery. Many of them drink 
all they earn, leaving the wife to maintain the house. 

The climate of Mauritius varies with circumstances. If you 
have standing wood to sell, the climate is far too moist ; but if it is 
}'Our neighbour who proposes to cut his forest, the climate is 
desperately dry and the country in danger of being ruined by 
the drying up of its streams. As a matter of fact, the streams 
throughout have .seriously diminished and the climate is not nearly 
so moist as it used to be ; but it differs considerabl)' according 
to localities. On the East Coast the rainfall is heavy, on the West 
it is light. On the slopes of the Bamboo range it is said to reacli 
200 inches, whilst the West Coast in .some years only gets about 
1 2 to 20 inches. Curepipe, the highest town, situate about the 
centre of the Island, is a pl^ce where books are ruined, clothes 
always damp and boots go mouldy. The houses are mostly wood 
and have no fireplaces, but the damp is sometimes cold and raw 
in the winter months, May to July. Port Loui.s,, the capital, is on 
the West Coast, habitable in winter, but steamy and feverish in 
the summer — in fact a climate .similar to that of Bombay. It 
is about as far .south of the equator as Bombay is north, and is 
consequently cooler, but is so little desirable as a residence that 
it resembles the City of London in the crowds that enter and 
leave it by train morning and evening, while at night the poor 
are almo.st its sole population. 

The forest system i.s rather complicated. Besides private 
forests proper and Crown forests there are three other classes of 
land generally devoted to forests, and of the.se thi-ee two may 
sptTuetimes belong to private persons while the third is often leased 
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to them. In the beginning the whole of the soil belonged to the 
Government, which gave or sold grants of land. The principal 
conditions attaching to these concessions were — 

(ji) the clearing and cultivating of the land ; 

(/;) permanent residence of the owner ; 

(r) maintenance of a fourth or fifth of the area under forest; 

(d) maintenance of the upper third or two-thirds of all moun- 
tains under forest ; 

(c) maintenance of a belt varying from 50 to 100 feet along 
both banks of streams ; 

{/) maintenance of a belt called the Pas geometriques” (50 
“ steps ” of 6 feet !) all round the Coast for military 
purposes ; 

{g) education of all slaves as Christians ; 

(//) slaves not to work on holidays and Saints days ; 

(i) labour to be provided for road-mending or other public 

purposes at the rate of two days in the year per slave ; 

( j) payment of a nominal rent, perhaps an ounce of coffee 
and a fowl or two per acre per annum. 

It results from clauses {cy(d),{c\ and (/) that as the extent 
of the legal grant was 156*4^ or 312^ arpents almost every land- 
owner in the Island ought to have had some area of forest which 
he was obliged to conserve in the interests of the Colony at large. 
The conditions were grossly and continually disregarded, but that 
does not affect the principle, and the classes still exist. The 
Government forests thus comprise Crown forests proper. Pas 
geometriques, River Reserv^'es and Mountain Reserves. The last 
two, being for the common benefit of the Colony, are not available 
for fellings, grazing, etc., but only in general for shooting and fishing, 
The Pas geometric] ues are almost entirely leased to private persons 
for purposes of plantation, grazing, bathing, residence or agricul- 
ture, notwithstanding that the law has always forbidden (he last 
two, but a law is no good if it is not enforced. The Crown forests 
proper are of two kinds, the old original forests that have been 
niore or less plundered or utterly ruined, as the case may be, and 
the lands that have been bought back from private owners during 



i 62 


JNDJAM /OK ESTER 


MAKCH 


the last twenty years or so. These last lands are sometimes good 
forest, but in most cases they had been cleared and perhaps cul- 
tivated by the owners, so that they now largely consist of wretched 
open scrub. The Pas geometriques were originally a military 
zone to allow of rapid transit between the numerous batteries 
round the Coast, and to provide some grazing for transport 
animals. At that time wood was a drug in the market, not to say 
a nuisance, yet the Pas g^om^triques were not to be cleared, and 
they were declared imprescriptible. Later, it was distinctly laid 
down that they were to be kept planted whenever they became 
bare. Notwithstanding strict and repeated laws, persons of 
influence continued to obtain grants or formal recognitions of 
prescriptive rights for themselves or their hangers-on. Latterly 
a new law has been passed which gets round the old law of impre- 
scriptibility by means of declaring parts of the Pas geometriques to 
be “ extended villages,” As such, they may be cleared, inhabited, 
cultivated, or otherwise disposed of like any waste land. 

The private forests comprise Mountain and River Reserves, 
besides those which the owners may do as they like with free 
from any restraint. Mountain and River Reserves are a pro- 
perty subject to a heavy servitude. They belong entirely to the 
owner, soil and trees, but he may not cut a tree or a branch without 
first obtaining special permission. His enjoyment is thus prac- 
tically limited to the chase, with very rarely the permission to 
utilise a dead or broken tree. There has recently been a proposal 
to enlarge the privileges of the owners by letting them work their 
mountain and river reserves regularly under the supervision of 
the Forest Department. It is perhaps hard that they should be 
so limited, but they have only themselves to blame. They have 
no right to claim any more indulgence than is sanctioned by 
existing practice, and after .seeing the moral tone of the public 
service and of the people from which it is drawn, I have no hesi- 
tation in saying that any such concession would only be regarded 
as a facility for further abuses. The State must eventually acquire 
those Mountain Reserves that now belong to private owners, and 
it would be most injudicious to alter anything in the meanwhile. 
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As regards private River Reserves it is very difficult to know what 
to do. They are surrounded by crowds of pilfering coolies, and 
many of the estates do all in their power by fair or foul means to 
reduce them. The width of the forest strip along streams is fixed 
by law at 10, 25, or 50 feet each side from the water’s edge, accord- 
ing to the quantity of water flowing in them. Whenever a dry 
year, etc., offers the opportunity the owners claim to have the flow 
measured, and often succeed in getting the legal width reduced. 
When the basin of a 50-foot stream is well cleared of forest growth 
the flow naturally diminishes, and the reserves are reduced to 
25 feet. This reduction further diminishes the flow, and another 
opportunity occurs for remeasurement. The reserves are reduced 
to 10 feet, and that is about the end. Marshes, the natural pro- 
tectors of streams, are drained and cultivated, so that for many 
years there has been a continual reduction in the flow of all the 
streams in the Island, and many mills have had to close for want 
of water for their machinery. Estates are being cut up into 
innumerable small holdings of an acre or two, or even less, so that 
effective protection is becoming more difficult. It thus becomes 
an open question whether the State will be able to effectively 
preserve these strips, or whether they are bound to disappear in 
a future not very remote. In the latter case it might be advisable 
to sell the servitude to the owners at once, but such a sale would 
have to be compulsory, for though a few honest Estates would be 
glad to acquire and maintain them, the majority would prefer to 
destroy them gradually. In any case some would plead that 
their pecuniary position precluded them from buying their 
freedom. It is a thousand pities that the old law of 50 
and 100 feet was not maintained, but it cannot be re- 
established. Another old law required owners to maintain the 
wooded state, but that too has been abolished, and the 
only existing remedy is to catch the offenders in the act of 
destruction. It might be possible to revive this last law and to 
require all owners to plant and maintain on penalty of a heavy fine. 
This would meet the case if duly enforced, but I doubt if the Forest 
Departnrient would dare enforce it. Just before I left I heard 
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that an Estate in which a member of Council is strongly interested 
had been defying the law, but nobody dared to interfere. A large 
proportion of the forest guards have no other work but patrolling 
these private reserves. It is a very heavy burden on the Depart- 
ment and a continual temptation to the guards, who cannot afford 
to be on bad terms with Estate-owners. No revenue is derived 
from River Reserves, and they are a school for dishonesty, but they 
certainly benefit the Colony, and I did not see my way to recom- 
mend their abolition. 

Barring the Pas g^om< 5 triques and a few exceptional cases 
there is ho grazing in the forests, whether Crown or private, but the 
fishing and shooting are strictly preserved, and as diligently 
poached. The less said about the river sport the better, as it con- 
sists principally of noosing prawns ; but the shooting is good. 
The forests contain numbers of a kind of deer resembling a half- 
grown sambhar or bigger. Stalking is generally impossible on 
account of the dense mass of raspberries and lantana, so the 
method adopted is the battue. A few narrow paths are cut for the 
keepers, and dogs are put in. The owner has invited a large party, 
who are stationed at intervals, and the game is driven past. There 
are game laws for a close season, etc., but the owners are the first 
to break them, and it is notorious that venison is a standing dish at 
Xma.s and New Year, in the middle of the close season. The battue 
may begin at 5 A.M., and the guests sit sometimes for hours in pf)ur- 
ihg rain without perhaps getting a shot, but that is a .secondary con- 
sideration. The real pleasure begins with the dinner and the jovial 
evening that follows. Stalking is only practised in the rutting 
season, when the stags are calling. It is looked on generally with 
di.sapproval, not becau.se it is unsportsman-like, but becau.se it is 
supposed to drive away the deer to other pastures much quicker 
than the battue does ; also no doubt because there is no social 
gaiety about it. The sporting rights in forests are lea.sed for periods 
of seiven years, but certain men often manage to keep out competi- 
tors for as long as they live, either hy camaraderie or (if there is 
no public path) by preventing access to the land. The State 
revenue from sporting rights perhaps averages 1l.s. 5,000 a year. 
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The contrast between these forests and the burnt and ov^ergrazed 
jun^Hes of, e,g., Bombay, is most strikin^^, the one beinj^ full of fine 
youn^ seedlings, the other merely hanging on to life. Even in 
Mauritius there are grave examples of areas that were forest 
within living memory but which have now become too dry to be 
planted with much hope of success. 

riie old provisions, requiring the maintenance of a fourth or fifth 
of the area under forest, and of the upper slopes of all mountains, 
were dictated by true regard for the interests of the Colony. Unfor- 
tunately, there was no adequate agency to carry them out, no 
proper penalties for disobedience, and if there had been, the com- 
munity was so addicted to “ camaraderie'^ from the highest to the 
lowest that no restrictive law had any chance of success unless its 
operation was strictly controlled from home. This control was 
wanting. The home Government was continually ftriminating 
against the disregard of laws and enacting nevy one.s, but ev asions 
increased to a frightful extent. Another law was made which con- 
tained definitions of an absolutely unworkable nature. The 
Surve)'or-General failed to insist , on having a kiw that could be 
carried out, and chaos supervened. Mountain Reserves and even 
State forests were cleared with cynical effrontery and with impunity 
by neighbouring landowners and others. Prescriptive claims to 
Crown lands were set up and successfully maintained. Government 
Surveyors were bribed to make over State lands. Mountains were 
cultivated right over their tops. Stolen lands were sold to second 
and third parties, so that they could not be resumed without 
apparent injustice. 'I'hose who had robbed most were loudest in 
their outcries against the injustice of a Government that desired to 
protect the State property, and they succeeded in paralysing all such 
efforts. For the last twenty years or so this state of paralysis has 
continued, so that men who ought to have been yery heavily fined 
or imprisoned have either become. practicalK' confirmed in the 
ownership, or they have sold the stolen lands to others who claim 
to have bought in good faith. In any case the State has been 
looted to a shameful extent both in land and in tiptjer. Forests 
that should have provided large revenues for the next fifty or a. 
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hundred years have been swept in to the pockets of robbers or 
destroyed deliberately to make room for crops. Much of the land 
so cleared was found incapable of profitable culture, and now lies 
nearly bare. In some cases the persons who have plundered the 
State have sold the land back to Government at high prices or are 
now attempting to do so. The responsibility for this sad condition 
of things lies at the dodt of — ^whom ? The Government can do but 
little unless a Council will approve a draft law, and that is just 
what broke down. Suffice it to say that things would have been 
far worse but for one man, Sir C^licourt Antelme, who did his 
utmost ‘ to insist on honesty regardless of camaraderie ox 
consideration.s. 

The local Forest Department dates back to very early times, 
but was very small and inefficient until the last reorganisation. It 
consists of a Director of Forests and Gardens (the Botanical Gardens 
at Pamplemousses are very fine indeed), two Assistants, eight In- 
spectors, and about a hundred Forest Guards. Perhaps a third 
of these guards could be dispensed with if the River Reserves were 
abolished, as they do nothing but patrol the banks of private 
streams, but actually I have proposed to increase their number 
to 1 34. There is of course a separate office and gardening staff. 
The Director is paid Rs. 5,000 a year, and the Guards begin on 
Rs. 15 and 20 a month,* which is looked upon as a starvation 
wage. A few get quarters, but the rest have to hire for them- 
selves. The pay of the Director I wished to raise very consi- 
derably, but they seem to have decided that Rs. 6,000 to 8,000 
is the most they can pay. Seeing the difficult position that any 
local Director finds himself placed in, and the practical certainty 
that he must succumb to local influences when his children have 
to look to those influences for their prospects, I strongly recom- 
mended that the Director should be a stranger to the Colony, 
but here again local influences seem to be too strong. My recom- 
mendation was that Mauritius should be for forest purposes 
practically attached to India. The Indian establishment would 
be enlarged by one post, the Mauritius Government would defray 
the cost, and the Inspector-General would depute a suitable 
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Assistant Conservator, ist grade, or Deputy Conservator, 4th 
grade, for three to five years or until his promotion brought him 
more pay than Mauritius was contributing. It would be useful 
experience for India, Mauritius cannot do better for herself, and 
there is no real reason that I can see for rejecting the plan. 

One rather curious thing in the Mauritius system is the idea 
of paying a man extra when he really does his work. Of course, 
if an officer devotes his leisure to writing some useful technical 
book, etc., it is only fair that he should be rewarded. But in 
Mauritius almost anything beyond the usual casual routine may 
be made a ground for extra pay. Thus a Forest Inspector who 
has a felling going on in his charge may get Rs. 150 a month 
extra pay and Rs. 60 a month extra horse allowance, although 
the hours he devotes to the felling are simply subtracted from 
patrolling or other work. It is the same in all Departments. The 
extra work of course involves more trouble and responsibility, but 
after all it is the work for which the officer is paid. I'he system 
should be stopped, but Inspectors should also be better paid all 
round, for their present pay is insufficient to secure the best men. 

The illustrations show a telephoto view of the Camizard 
Mountain which consists of columnar basalt and of specimens of 
Sideroxylon grandiflorumf?), known as ‘tamalacoque’ and Canarium 
colophania, known as ‘colophane’ in the Island. 'Fhe trees depicted 
girth 17ft. and l6ft. res[jectively at 6ft. from the ground and have 
their big branches densely overgrown with Asplenium nidus and 
other ferns ; so thick is this arboreal vegetation that a man could 
easily conceal himself within it. 


F. G. 
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EXTRACTS FROM OFFICIAL PAPERS. 

NOTE ON GERMINATION OF TEAK AND OTHER SEEDS.* 

I. - TEAK. 

1. Teak seed, if not previously prepared, germinate best 
in the second year after falling from the tree. The result of 
this feature in the germinating power of teak seed is that double 
sets of seed beds are required in a nursery, which involves loss 
of area and extra expense in keeping the beds clear of weed, etc. 

2. As the area of the Godhra Forest nursery is limited, 
it has been found necessary to determine the best method of 
forcing teak seed, and to do this the seed has been forced by 
three different methods and the result carefully examined. 

3. The first method, under which a large quantity of seed 
was treated, consisted in laying out the seed in a thin hn er on 
a gravel path and exposing it to the heat of the sun for over 
two months, the seed being turned every fortnight, so as to 
expose all sides to the heat. Before the rains set in the seed was 
sown on raised seed beds, previously prepared, as described at 
the end of this note. This method was suggested by Mr. Damle, 
Extra Assi.stant Conservator of Forests, Nasik, and will be referred 
to later as Damle’s method, No. 1 . 

4. The second method which was tried consisted of putting 
teak seed in layers about one inch thick in a pit 10 feet square and 
18 inches to 2 feet deep with alternate layers of earth of the same 
thickness. The whole was filled level with the ground,, with alter- 
nate layers of seed and earth, and then flooded with water every 
other day, five times. The whole mass was then thoroughly 
mixed and again watered on alternate days, until the seed show^ed 
signs of germination. This method may be called for reference 
“The Modified Burman method, No. II.” 

5. The third method consisted of putting teak seed in 
pits, 4 feet square and 2 feet deep, flooding the whole for four days 

* Ihis note was veiy kindly placed at the disposal of the Hon. Editor by the 
Conservator of Forcst.s, Northern Circle, Bombay. 
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and drying the seed on paths for ft)ur days by spreading it out 
in thin layers and repeating the process until the seed showed signs 
of germination. This may be called the “ Local method No. III.” 

6. The seed used in these experiments was collected in the 
Panch Mahals, and is therefore local seed. Five hundred pounds 
or over were treated by each method and \fxx> seeds of each kind 
were carefull}^ selected and sown in separate raised beds, for the 
purpose of estimating the relative value of each method. 

7. The results observed are as follows : — 

{a). All three sets of \,ooo seed were sown on the 4th 


June 1904. 


Rain fell 2 inches and 17 cents on nth June 1904. 


Do. 

Do. 

Do. 

Do. 

Do. 


do. 

do. 

do. 

do. 

do. 


.29 

^9 

43 

58 


do. 

do. 

do. 

do. 

do. 


21st do. 
4th July 
5 th do. 

7th do. 
nth do. 


(c) . On the 21st June 1904 one teak .seed germinated out 
of the i,(X)0 treated under the Local method No. Ill (the 
beds containing seed treated under observation, also showed 
plentiful .signs of germination on this date, but not those treated 
under Nos. I or 1 1 ). 

(d) . On the 8th July 1904 all three sets of seed showed 
signs of germination. 

8. After this period the number of seeds which had germinated 
in each set of beds, containing 1,000 seeds each, were counted, 
giving the following results : — 


Date. 

Damle'js method 
No. I. No. of 
seed germinated' 

Modified Burmaii 
method No. II. No. 

1 of seed germinated. 

Local method No. 
HI. No. of seed 
germinated. 

22nd July 1904 ... 

65 


22 

29th' , „ ... 

99 

’335 

27 

20th August 1904 

100 

1 

3 ' 3 ‘' 

27 


* Some plants killed by a cockrhafer grub. 
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9. The l^eds which were not under observation but sown 
with the three dififerently prepared kinds of seed show similar 
results to the above, except that the difTerence in the methods 
Nos. II and III was not quite so marked as in the experimental 
beds. No. HI germinated first both in the common beds and 
experimental beds. All the beds of seed treated under method No. II 
gave most excellent results, and roughly 60,000 to 70,000 plants 
were obtained out of 500 lbs. of seed treated under this method. 

11. — KHAIR SEKf). 

lO- Khair seed requires no previous preparation, but germi- 
nates readily . after a moderate rainfall. It should, however, he 
sown in raised beds, as excessive moisture rots the seed. Last 
year 15 bags of khair seed were lost by heavy rain hilling on 
it. This year, to avoid similar failure, the seed w as sown and 
watered by hand ten days before the break of the monsoon. 
It germinated on the 4th day ; on the loth day after sowing heavy 
rain fell which, had it not been made to germinate by forcing it 
previous to the heavy fall of rain, would probably have destroyed it. 

III. — AIN {Terminalia tomentosa), 

11. Ain is sown on a layer of leaves and grass so as to raise 
it from the ground to prevent it becoming rotten and spoilt by 
rain. It germinates readily after a good rainfall, and is easy 
to lift without damage to its root if sown on leaves. 

IV. BIA. 

12. Sown in a similar manner to ain without preparation. 

{Ano^eissus latifoUd), 

13. No good results have as yet been obtained from Dhawda 
.sowings. Sowing on both heavy and sandy soil has failed. The 
best results,' which are at be.st nO' good, have been obtained by 
soaking it for 24 hours in warm water. It, however, transplants 
easily when once up and with little los.s. 

PREPARATION OF SEED BEDS. . 

14. Mr. Damle ad vised digging or ploughing Up the ground 
for the propo.sed .seed beds in January, so as to expose tfie 
soil during the hot weather to climatic influences. This 
was done in the nunsery and the raised seed beds prepared, 
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at the end of May, with excellent results. Raised seed beds 
are preferable to sunk beds, though the latter have to be used 
in the case of transplant beds where watering is done by irriga- 
tion. 

R. S. Pkak.son, 
Divisional Forest Officer^ 

Panch Mahals, 


MISCELLANEA. 

A U s r R A I ;i A N KG R KST R Y 

CoMMUNIC:A'I Kh HY |. PLUMNUIR. 

The importance of forest conservation is beginning .to receive 
increased attention in the Commonwealth, where the revenue from 
the various State forest lands remains considerably below that 
obtained in countries possessing far less wealth of timber. In New 
South Wales the forests, contrary to the popular idea in Europe 
and America, extend over almost the whole area of the State, 
excepting portions of the Monaro, Lachlan, Murrumbidgee 
districts, and the trans-Darling region, where extensive treeless 
plains occur clothed with salt-bush, scrub, or s]:)ecies of natural 
grasses. There are at the present time nearly six and a half 
million acres of forest reserves in the State. In South Australia 
there are nearly 200,000 acres of forest reserves and plantations ; 
in Queensland, where forest conservation is of recent date, the 
Reserved areas form a total of over three million acres ; in Victoria 
the forest reserves cover a total area of 4,679,540 acres out of 
11,797,000 acres of forest country, the balance being mostly timber 
country difficult of acce.ss ; in Western Australia a beginning has 
been made by establishing forest re.serves forming a total of over 
a million acres out of an estimated total of 20,000,000 acres ; while 
in Ta.smania about 33,300 acres have been reserved for timber- 
planting and growing. The total area of forest land in the latter 
State is about 4,000,000 acre.s, and it has been estimated that tlie 
forcstdands of the Commonwealth cover an area of over 60,000,000 
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acres. The trees met with are chiefly species of Eucalyptus, An- 
gophora, and other genera of the order Myrlstcese. The prevalence 
of the eucalypti, and the large extent covered by the forests, give 
the country a rather monotonous aspect ; but the park-hke appear- 
ance of the open forests and the beauty of many flowering shrubs 
win admiration in spite of the sameness of the trees ; while even 
the dull, greyish blue of the foliage of the gum trees, when relieved 
by the yellow blossoms of the wattle, including the graceful myall, 
or the beautiful and shapely kurrajong, is not without its attract- 
iveness. The trees are, for the most part, straight and cylindrical 
in the trunk, and when full grown, their first branch is at a 
considerable height from the ground. The roots of the eucaly[>tus 
often lie at no great distance from the .surface soil, an adaptation 
of nature to the peculiar climatic conditions of the country. 
The fine.st specimens of many of the timber trees, tho.se yielding 
the most valuable timber, are found on ridges and hill sides, 
in places frequently too rough and stony for cultivation. In 
We.stern Australia the most valuable indigenous timbers are 
the jarrah, twart (or torart), sandal wood, karri, and several others. 
In Queensland cedar timbers are abundant ; also in the northern 
portions of New South Wales, .some of the logs obtained being of 
enormous size. One characteristic feature of Australian hard -wood 
trees, of which there exists an almost endless variety, is the great 
size of the beams which may be obtained from them, as well 
as for the extreme toughness and durability of their wood ; the 
grey ironbark having a resistance to breaking equal to 17,900 lb. 
per square inch, as compared with a mean of 1 1,800 lt>. for Engli.sh 
oak and 15,500 for teak. None of the other timbers have so 
high a resistance to breaking as this description of ironbark, 
but nearly all the varieties have a greater strength than oak. 
The quality of the wood is materially influenced by the soil on 
which the trees grow, while the absence of branches for the greater 
portion of the height enables the timber to be obtained to the best 
advantage; and as full-grown trees of most varieties are rarely 
less than 100 feet high, with corresponding girth, the quantity of 
timber obtainable from the virgin forests is very large. In New 
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South Wales the timbers of commercial value, many of which are 
found in the other States, include white or she-ironbark, narrow- 
leaved ironbark, broad-leaved ironbark,. mugga, or red ironbark, 
blackbutt, white mahogaii}', tallow-wood, spotted gum, grey box, 
red mahogan}^ grey gum, forest red gum, Sydney blue gum, and 
turpentine, the latter resisting the attacks of white ants. One 
of the most useful trees is the red cedar, the wood of which, 
somewhat resembling mahogany, is well adapted for the finer kinds 
of cabinet-makers’ work. Some of the cedar trees grow to immense 
size, as much as 2,500 cubic feet of valuable timber having been 
obtained from a single tree. Many of the woods of the minor*' 
trees are beautifully grained, and capable of receiving the highest 
polish, while others are fragrantly perfumed. These woods are 
adapted to the finest description of cabinet-making, and it is 
strange tliat their merits should have so long escaped attention. 
Amongst these trees may be mentioned the rosewood, tulipwood, 
yellowwood, white maple, white beech, myall, marblewood, mock 
orange, and many others. Besides their use for cabinet-making, 
many of the brush timbers are of great utility for the rougher 
kinds of carpentry ; while some, both hard and soft woods, are 
admirably adapted for coachbuilders’ and coopers’ work. 
“Colonial deal” is an excellent timber, and is obtained in very 
large scantling, the tree frequently reaching 120 feet in height. 
It is soft, close-grained, easily wrought, and remarkably free from 
knots. Its use therefore is extensive for cabinet-makers’ work and 
house fittings. The value of the exports of Australian timber, 
dressed and undressed, from Commonwealth ports in 1903 was 
745, 490, of which the undressed timber, chiefly from Western 
Australia, represented ;^739,3i7. 


NEW SOUTH WALES HARDWOODS FOR SI REET 
PAVEMENT. . 

The question of a proper material for road-making and street 
pavement is one which every large Municipality in India has 
seriously to consider. The introduction of electric traction has, 
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in a great measure, revolutionised the conditions in cities which 
had already begun to feel the strain of a heavy horse and cart 
traffic consequent on an increasing prosperity, an increasing 
population and, yea, an increasing luxury. The lotus-eating days 
are over. The days of the soft pad of the elephant and the 
camel and of the slowly moving cumbersome wain are gone. 
Life, be it spent in the pursuit of commerce or mere luxury, is 
strenuous and locomotion is useless unless maintained at high 
speed. It is necessary to state the obvious in dealing with a 
matter which has puzzled Engineers who have been successful in 
solving intricate problems of drainage and water-supply. During 
the regime of Mr. M. C. Murzban, who may perhaps be accepted 
as the greatest expert in India in street roads, Bombay had 
probably the best streets in India. There was a plentiful supply 
of good material at hand and labour was cheap and intelligent. 
Yet we find Bombay now dissatisfied, and experiments are in 
train to treat the principal roads with oil and tar, to prevent the 
dust resulting from abnormal wear and tear. In Madras they 
are also in trouble with their roads, the worst perhaps in all the 
capitals ; and in Calcutta there are loud cries of the failure of 
moorum. In considering the whole subject, we have been 
struck by a deficiency which, to say the least, is remarkable. 
In many large cities of the world outside India wood is largely 
used with success for street paving ; but it does not appear to have 
entered the heads of any of the larger Municipalities in India to 
adopt a means as old as civilisation but as effective as ever. 
The Hpwrah Bridge, at Calcutta, over which there passes a traffic 
in volume and weight second only to that of London" Bridge, is 
floored with wooden battens, and they have proved so economical 
and enduring that the wonder is that all the approaches to the Bridge 
are not treated with like material in the form of wooden blocks. 
Wood, as a paving material, is comfortable, sanitary and decent, 
and, after the initial cost has been overcome, much more economi- 
cal than any other material. In the great and beautiful city of 
Calcutta wood-paved streets would be a boon to the Municipality 
and a blessing to the inhabitants. Life in the large thoroughfares 
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like Chpwringhee, DhurrumtoHah, Old Court House Street, 
and Bentinck Street has been made hideous: by the jangle of the 
electric cars, the rattling of gharries over the rough ill-cut cobbles 
with which the tramway track is paved, and the vibration of all 
this heavy traffic. During the hot weather, when the wind is high, 
people are blinded by dust. When it rains, or the streets are 
watered from the public hydrants, the road material forms a 
clayey puddle and a danger to the pedestrian, to the cyclist, and 
the horseman. From whatever point of view, therefore, the 
present conditions are unsatisfactory and should not be allowed to 
continue when there is a satisfactory solution of the difficulty at 
hand. 

Having decided to experiment with wood, the next point to 
consider is the species to be emplo3'ed, and there appears little 
doubt that the hardwoods of Australia, and particular!}^ those of 
New South Wales, which can be procured in abundance at a rate 
impossible for even the produce of our own forests, are the best. 
They have stood the test of experiment ; and it ma}' be interesting 
to mention that in Colombo, where the climate in summer differs 
little from that of Calcutta, and the mode of life is much the same, 
the Public W^irks Department are strong advocates for wood 
paving. It has been found by experience both in Australia and 
Fngiand that the Australian hardwoods wear better than pine 
or plain deal, and are more hygienic fr<.)m the fact that thtw are 
less absorbent than soft woods, and do not easil)' become greasy. 
Kven w^hen laid in connection with electric tramways, it was found 
that the wear of the.se woods against the rails was better than other 
woods, was clean, noiseles.s, easily scavenged, and gave no trouble 
from expansion. Anything more ideal could hardly be wanted for 
Calcutta, where the electric cars have brought nothing but trouble 
in their wake. 

In Australia, the testimony to the value of wood paving is 
very high. The climatic conditions there are not unlike those in 
India. They have sudden and great changes of temperature. In 
summer the atmosphere is hot and dry, aiid during the rains tlie 
humidity is heavy. Nothing could be more trying to a woodpaved 
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road, yet the City Surveyor of Sydney says that making 
full allowance for depreciation and contingencies the minimum life 
of vrood pavements may safely be considered as about fifteen years. 
Mr. MacCabe, the Calcutta Corporation Engineer, who.se life has 
been made mi.serable by moorum, will probably rub his eyes and 
never be happy till he gets Black butt, Blue Gum, or Red Mahogany 
for his main roads. In New York they have found such answer 
well, for, as one Engineer expresses it, “ it is not a ca.se of preserv- 
ing wood, but of wood pre.serving itself.” 

As the question of cost is likely to frighten Indian Municipali- 
ties who have an exaggerated notion of the expensiveness of wood, 
we may at once say that comparsions between the cost of hard- 
woods and rriacadam show materially in favour of the former. 
The annual expenditure for repairs during the lifetime of a 
pavement must nece.ssarily be a variable item, although it must 
obviously be less for hardwood than for macadam, which so readily 
crumbles. In addition to this there is the considerable advantage, 
especially in busy carriage ways, of the thoroughfare being less 
frequently clo.sed for renewals, which is a matter of great import- 
ance to business-people, shop-keepers and others. 

Ill the matter of hygiene there can be no question of the 
superiority of the timber roadways. They are less absorbent than 
stone-metal and do not soak up the sewage of the streets. 
Given therefore ordinarily good surface drainage in Calcutta, 
streets so paved should never become greasy and slippery and, 
on the other hand, never accumulate the particles of dust which are 
thrown up in the air to the destruction of our pulmonary tis.sues. 

A series of observations made by the London police during 
fifty days in the busiest streets of the metropolis gave the 
following results ; — i, 066 horses fell on a.sphalte, 719 on granite, 
and 542 on wood. These results are confirmed by the well-known 
report of Colonel Haywood, formerly City of London Engineer, 
who stated that horses might be expected to travel 132 miles 
over granite, . 19 1 over asphalte and 446 over wood, without 
accident He also noticed that horses falling recovered their feet 
more easily on wood than on either asphalte (^r granite, and that 
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the accidents were much less serious. Wood is undoubtedly the 
material most approved by the public, whose demand for a noise- 
less pavement is not likely to be relaxed. Business is impossible 
and residence distressing in a busy street paved with material on 
which traffic produces a continuous clatter, like in Old Court 
House Street over the tramway cobbles. Wood or asphalte are 
the only materials which approach the ideal of a noiseless pave- 
ment, and between the two in that regard it is difficult to decide. 

A. M. I.C.E., 

in Indian Engineerifig. 


NEW WOODS. 

(!ontinuing our observ-ations on the outlook for the - develop- 
ment of the West African timber trade, after explaining how 
mahogany has commanded the premier position as a furniture 
wood, we must now consider what possibilities there may be for 
new and untried timbers. 

We have shown that mahogany contains within itself possibly 
more attributes as a par-excellent material for furniture con- 
struction and for high-class fittings than any other wood ; the posi- 
tion has not been attained by a mere decree of fashion, but rather 
by its abundance and relative cheapness, combined with a beauty 
of appearance and a capacity for sustaining a high finish and polish. 
It is not too difficult to season nor to work ; further, when made 
up it is not liable to warp and twist ; another important factor in 
its fcivour is that its specific gravity is not e.xtreme. What then 
are the conditions which must determine the successful introduc- 
tion of strange woods ? 

If they are only equal to those which they seek to supplant, 
they must, in the first place, be cheaper ; if they become supple- 
mentary they should be at once competitive; in addition, there 
should be some reasonable guarantee as to the continuity of 
supplies. Thus pitch pine did not displace Danzig and Memel 
fir logs because its price was higher, but rather by its cheapness 
and better specification. 
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If a new wood has any special beauty of colour or figure, 
even if the price is higher, it may command a limited market, as 
the country is not overstocked with prodigal millionaires, and if 
any great consumption of any wood is to be stimulated, it can only 
arise from the requirements of the greater number who have only 
limited pockets. 

We have, during a long course of years, taken every oppor- 
tunity of carefully examining the many sample shipments of 
woods which from time to time have come forward ; and it is 
surprising to find how few can compare with the recognised woods 
of the market. It might add force to our remarks were we 
tempted to name in detail the varieties in our mind, which fail 
in .some way to fulfil the conditions requisite to secure their 
acceptance as a staple commodity, but we desire to avoid saying 
what might be detrimental to the interests of any, and our regret 
would be extreme if our remarks in any \yay tended to the 
damping of commercial enterprise, especially should they result in 
the prevention of the successful introduction of one wood with 
only half the attributes characteristic of mahogany. W’e there- 
fore i)refer to speak in a general .sense to guide tlio.se who, whilst 
lacking any great expert knowledge of the various furniture woods 
available in this market, are in actual contact at some point of 
the globe with timber peculiar to the district. 

At the out.set, it ma}' be permissible to say — that the mere 
fact that a tree attains to this or that size, does not prove that 
it contains good timber ; were this so, horse che.stnut, Sapeli 
wood, and jarrah, by their size alone, would at once become 
recognised furniture wood. s. We are further free to- admit that 
many foreign woods may, at their point of growth, have a local 
value, either by the cheapness, or the absence of any competitive 
woods, and possibly they may serve the primitive requirements 
of the district, but the same wood shipped to this country, with all 
the incidental charges arising from transport, would not enter 
into competition with those already recognised. We are not 
sure that Mr. Weale’s suggestion as to a representative collection 
of samples would solve the problem, for to judge woods in a 
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glass case would be like attempting to decide the merits of a 
stuffed bird as to its qualities as a food. 

As to naming of timber and its proper classification, it is 
not so simple as Mr. Weale appears to think, and whilst we 
admit that the confusion in the nomenclature is puzzling to a 
degree, we fail to see a remedy. 

The work of our international classification of timber is 
beyond the grasp of any committee of inspection — practical men 
lack the knowledge of the botanist, whilst the botanist lacks the 
practical experience to enable him to arrive at a decision that 
would be acceptable to all. Consider for one moment the part 
which local names play and must continue to play ; even Baltic 
fir is known in London as “yellow,” whilst on the East Coast it is 
redwood. Then there is the question of coined or commercial 
names, such as “ satin walnut” for a “gum,” and “hazel pine” 
for the sapwood of “ gumwood,” and “ bay poplar ” for a species 
of “ tupclo,” and so we might multiply the list, but we have shown 
that a simple classification of timber is impossible. If the 
strange woods are to find a market, it will not be by the aid of 
museums, but they must be put on the market, bought and sold, 
and worked up for such purposes as they may be suitable, and 
experience will soon decide their utility, either for furniture woods, 
carriage construction, or engineering wf}rk, and if they are only 
good turnery wood they will find their level. 

If for furniture, they must contain in a greater or less degree 
those virtues found in mahogany, not be of too great specific gravity, 
not too difficult to season, and yet possess a cohesiveness of fibre 
so that they do not unduly check and split, combined with beauty 
of colour and figure, and capable of taking a good polish. 

If for carriage and wagon purposes, or for engineering work, 
they should po.ssess the qualities of oak, strength and elasticity, 
and not be too heavy or potty. Each wood must be put in the 
market at prices to compete with those already recogni.sed. 

The lowness of price, combined with excellence of quality, 
is bound to stimulate consumption, but it must be apparent that 
it is not to the interest of cabinet-makers, architects, and engineers 



INDIAN FORESTER 


180 


[march 


to stipulate for unknown and untried woods, especially of those 
of which there is no guarantee for their continuity of supply. 

We feel that at the moment there is not a good outlook for 
new woods, especially when we consider the present low prices of 
known woods — American oak planks below 2s., mahogany as low as 
2 brokers’ measure, but the world is moving rapidly, and with the 
revival of trade in the States and this country, w^e shall see an 
increased demand for woods of every description, so that the 
swing of the pendulum is bound to find room for w'oods which are 
at present despised. 

Of this w'e are assured that every wood has its utility, and as 
known cuttings become depleted, or their values appreciated, so 
will woods, at present ignored, except at prices that are ruinous 
to the shippers, find in the near future an acceptable market. 

Whilst it is desirable to see the area of supply enlarged, and 
the process of creating a demand continued, it is a pity to cut 
down to any extent standing timber, merely to be slaughtered. 

Standing timber of every description has a value which of 
necessity w'e must appreciate, whilst felled or manufactured timber 
may be sold at prices that m]\ not bring out freight and charges, 
and if stored, may eat itself away with interest and charges. 

It should be recognised that the introduction of new^ woods 
must at the outset frequently result in loss to the shippers — 
especially in the present state of trade and depressed values all 
round; hence the greater need of discretion, coupled with a 
discernment to bring them forward at the crucial moment, when 
trade is good, and recognised woods are either scarce or dear. 

In putting forw'ard these suggestions we do not claim by any 
means to have exhausted the subject, and it should be noticed that 
it has been treated chiefly from the view' of furniture woods and 
that of hardwoods in general, but without regard to small ornamental 
and turnery woods, and that no attempt has been made to trace, 
the position and prospects of soft woods . — Timber Trades JaurnaL 

Artificial Drying.— Wood drying by the hot air process 
is now practised somew'hat extensively in Sw'eden, with the result 
that shipments arrive at discharging ports in much better condition 
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than formerly, to the satisfaction of both exporter and importer. 
It cannot be too strongly impressed upon shippers that allowance 
made for goods being out of condition seldom proves sufficient 
compensation to buyers, as, although the amount awarded is in 
many cases ample when only the strict conditions of contract are 
taken into account, it never makes good to a purchaser the 
annoyance and loss experienced in seeing his competitors move off 
their bright goods with facility, while his discoloured parcel is left 
on his hands to suffer, it may be, further deterioration. There are 
many exporters who fail to grasp the fact that, when once a deal 
or batten is thoroughly dry within, the damage done by a shower 
or two of rain is of no great consequence ; but if the wood retains 
only a small percentage of moisture, rain and damp weather will 
rapidly bring the fault to the surface, with disastrous results. It 
has been found again and again, and particularly this year, that 
goods which have been landed in bright condition, and apparently 
thoroughly seasoned, have slowly become mouldy when stored 
in the yards in close piles, particularly under shed in hot weather, 
and in places where there is no strong current of air. These* 
annoyances are due solely to undetected moisture lurking within ; 
but, as far as experience goes, they might be easily obviated by the 
new system of artificial drying. We understand that the mills 
that have adopted this plan of seasoning their shipments find that 
the extra expense is more than balanced by the stoppage of 
claims on this side, to say nothing of the great gain in interest 
obtained through goods being ready for delivery months earlier 
than under the old system, and it would be interesting to the trade 
in general to have some statistics showing how these figures work 
out, particularly as to claims. It is somewhat singular that while 
several Scandinavian shippers were, as far as we know, the first to 
adopt this system, and while other exporters in Sweden and 
Norway are inclined to follow the example set, the Russian and 
Finnish exporters still stand aloof. Is their want of action owing 
to a disbelief in the efficacy of the process, or is it simply adherence 
to old-fashioned methods ? Another fact which further accounts 
for the better condition of Swedish goods is that covered 
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lighters are used much more extensively in Sweden and Norway 
than on the other side. The loss to many of the Russian shippers, 
especially at Cronstadt, through the deterioration j^uffered by 
goods owing to exposure to weather, coal dust, etc., must be very 
great, and should, we think, be easily obviated if energetic measures 
were taken to institute a better system. 

Arboriculture in the United Provinces. —Considerable 
progress is being made in the extension of roadside avenues, though 
the heavy rains of 1903 damaged young trees in some districts. 
Private individuals have been encouraged to assist in planting 
avenues in various districts of the Agra, Rohilkhand, Allahabad, and 
Pyzabad divisions, and in the P'atehpur district no less than 21^2 
miles of avenues were planted in this manner. 

Webster’s Foresters’ Diary.*— Webster’s P'oresters’ Diary 
for the year 1905 is now ready — and judging by the splendid 
reception accorded to the previous issues and the many suggestions 
received from recent purchasers, which have been embodied in the 
present issue, will not only plea.se previous subscribers, but 
will bring new ones, who will fully appreciate the work expended 
on it by the author, Mr. A. D. Webster of Regent’s Park. The 
diary should, in the year of grace 1905, be of the greate.st use to 
the estate agent, the home 'timber merchant, and The forester. 
The familiar dainty red*leather binding, with gilt lettering thereon, 
has again been adopted, whilst an inner pocket for the insertion of 
letters, cards, etc., and a pencil in a pocket at the back, adds to the 
usefulness of the book. Amongst the many items of interest to be 
found within its many pages (which, being of specially [prepared 
paper, take up such a little space) will be found concise remarks on 
forestry for each month of the year, rules for planting, thinning 
and pruning, willow culture, trees for various soils and situations, 
timber measuring and valuing, profit and loss of barking oak, as 
well as a complete list of Foresters in every part of the United 
Kingdom — in short, everything connected with forestry and allied 
industries is touched upon. 

^ Webster s Foresters’ Diary, 2s. 6d. nett. London : William Rider & Son, Ltd., 
164, Aldersgate Street, E. C. 
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PROBAIUA" one of the most remarkable gatherings ever held in 
connection with the study of forestry and forest problems as they 
affect a nation as a whole was recently held at Washington under 
the auspices of the American Forestry Association. Not only 
was the Forest Congress the largest which has ever assembled to 
consider questions affecting this science but it was the most strik- 
ing gathering which has ever gathered together to consider 
an economic subject. 

The |3urpose of the Congress is well expressed in the official 
summons inviting delegates : — “To establish a broader understand- 
ing of the forest in its relation to the great industries depending 
upon it : to advance the conservative use of forest resources for 
both the present and the future needs of these industries, and to 
stimulate and unite all efforts to perpetuate the forest as a perma- 
nent resource of the nation,” 

That the country was ready for such a meeting is fully borne 
out by the large number of delegates who answered to the call, the 
average attendance at the eight separate sessions being i,coo 
Hut more important than mere numbers were the widely varied 
occupations of the delegates. It can be easily understood that 
these should include practically all those engaged directl)^ in 
forest work together with the leaders in the State Forest Associa- 
tions ; that persons representing the lumbering trade should attend 
is also conceivable; but that influential representatives from the 
railroad, mining, irrigation and grazing interests should have made 
a point of being present shows how seriously the country has set 
itself to work out the forest problem presented to it, whilst at 
the same time emphasising the close connection which a sound 
forest policy has with these varied interests. 
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It is unnecessary to dwell upon the great interest which Pre- 
sident Roosevelt has always t?vinced in the forest question, or to 
the great impetus which this interest has undoubtedly given it. 
Publicly and privately he has ever been in the v^an as a champion 
for the proper conservation of the forests in his country, and it must 
have been a great reward to him to receive such a truly representa- 
tive gathering as the Congress presented when it assembled to meet 
him at the State, War and Navy Building previous to the opening 
of the first day’s proceedings. 

In addition to a special meeting, at which a notable address by 
President Roosevelt himself was the leading feature, the programme 
included half-day sessions devoted particularly to irrigation, the 
lumbering industry, the grazing industry, railroads in their relation 
to the forest, importance of forests to mining, and one devoted to 
national and State forest policy. The mere consideration of such 
questions, all having an intimate connection with the forests 
(although this connection has not always, in other countries, been 
as widely recognised by the individual departments as should be 
the case) is in itself a remarkable tribute to the thoroughness 
with which our cousins throw themselves into a matter once they 
have become convinced of its importance. The Congress went, 
however, a step further : in order to ensure each industry being 
correctly and indisputably voiced at each of the sessions a man 
prominent in the line of work under discussion acted as presiding 
officer, whilst the papers and addresses presented were by men of 
note in their particular line of work. When one looks back to the 
attitude of the lumber trade, towards forestry but a few short 
years ago it is a sufficiently striking tribute to the brea'dth of grasp 
and intelligence of the nation to find lumbermen on the platform 
speaking in fiivour of forest reservation and the importance of strict 
conservation and working. 

Mr. James Wilson, Secretary for the Department of Agricul- 
ture, presided over the meeting, and in his opening address placed 
the matter on a broad and national basis as follows : — 

“We are beginning a meeting which is national in its signi- 
ficance. Never before in this country, nor as far as I know in any 
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Other country, has a body of men representing such great and 
varied interests come together to discuss temperately and fore- 
sightedly the policy and the methods under which the highest 
permanent usefulness of the forest can be maintained. That we, 
men as varied in our occupations as are the industries and interests 
we represent, are drawn together by this common cause, may well 
mark the beginning of a new era in our treatment of the forest. 
Your presence here is itself the best possible proof that forestry is 
rapidly taking its appropriate place as an active and indispensable 
factor in the national economy. The era of forest agitation alone has 
entirely passed. We are talking less and doing more. The forest 
problem, as President Roosevelt has described it, is recognised as 
the most vital internal problem in the United States, and we are 
at work upon it.” 

Our space will not permit of our dwelling here ‘upon the 
papers read upon purely forestry subjects, although note may be 
taken of the fact that Mr. Aubrey White, Commissioner of Crown 
lands in Canada, described the forest resources of Canada and the 
manner in which his Government were looking after their preser- 
vation. It is our purpose, however, to draw attention to the re- 
markable set of papers presented by what may be termed the 
departments allied to forestry. 

The session on the afternoon of the second day was devoted 
particularly to the importance of the public forest lands to irriga- 
tion. The head of the United States Irrigation Service, Mr. F. H. 
Newell, was in the chair, and the first paper read was deli\’cred by 
Mr. Guy K. Mitchell, Secretary of the National Irrigation Asso- 
ciation, on the “Close Relation between P'orestry and Irrigation.'’ 
Mr. Newell then called upon United States Senator Clark to 
preside and himself read a paper on “ Forests and Reservoirs,” 
outlining in a clear fashion the immense part that is being played 
by the forests in the reclamation work of which he was the Chief. 
This important paper was succeeded by one on “ The Relation of 
Forests to Stream Flow ” by Mr. J. B. Lippincott, Supervising 
Engineer of the Irrigation Service, and “ Irrigation Construction 
and Timber Supplies ” by Mr. A. P. Davis, Assistant Chief 
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Engineer of the Service. Two short impromptu addresses on the 
importance of this subject were also delivered by Mr. H. M. 
Wilson of the United States Geological Survey and Professor 
Tourney of the Yale Forest School. We have not space here 
to touch upon the matter contained in these papers ; their 
titles moreover speak for themselves, and we would siiggest that 
they might be perused with interest in India. I'hey indicate 
plainly that the American.s, both in and out of the depart- 
ments concerned, have fully gra.sped the impoi tance of the principle 
that the Irrigation and Forest Departments should recognise that 
whilst the very nature of their work entails their being separate 
bodies yet the results aimed at by the one require that its members 
should thoroughly understand the work and mission in the country 
of the other in all the aspects in which this latter bears on their 
own duties. 

In the session devoted to the Lumbering Industry Mr. N. W, 
McLeod, President of the National Lumber Manufacturers’ Asso- 
ciation, was in the chair, and delivered an opening address, which 
was followed by papers on the “ Changed Attitude of Lumbermen 
on Forestry,” “The Importance of Forestry to the Woodworking 
Industry,” “The Lumber Dealers’ Interest in Forest Preserva- 
tion,” &c. These papers sho\v in a remarkable manner the great 
change with which the industry has come to regard forest conser- 
vancy. 

The Grazing session w^as presided over b)' the President of the 
National Live Stock Association. Mr. A. F. Potter, Grazing Ex- 
pert of the Bureau of Forestry, delivered an address on “ Practical 
Results of Grazing on the P'orest Reserves,” illustrating it by exam- 
ples and explaining clearly the detrimental effect of grazing on 
steep hill slopes, in forests full of young seedlings, &c. An inter- 
esting paper took for subject “ Sheep Grazing in the Reserve : from 
a Layman’s Standpoint,” by Professor L. H. Pammal, of the Iowa 
State College. The discussions which followed treated the subject 
from an exceedingly broad-minded and impartial standpoint, and 
should prove of considerable interest to those concerned with, such 
questions in India. 
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With Mr. Howard Elliott, President of the North Pacific 
Railroad, in the chair, the first session of the third day’s pro- 
ceedings was opened. General Charles Manderson, General Solici- 
tor of the Chicago, Burlington and Quincey Railroad, was the 
first speaker, and took for his topic “What Information is most 
urgently needed by Railroads regarding Timber Resources.” The 
following paper, by Mr. 1 . T. Richards, Chief Engineer, Pennsyl- 
vania Railway, on “The Work of the Pennsylvanian Railroad in 
planting Timber for cross ties (sleepers),” was particularly appropri- 
ate since the Bureau of Forestry has initiated widely-exploited ex- 
periments in treating sleepers. Dr. Hermann von Schenk’s paper 
on “ The Results of the Preservative Treatment of Railway Timber 
to prolong durability” was also of great interest as he is the officer 
in charge of the timber-testing plant of the Bureau of Forestry. 

I'he special session held in the afternoon of this day took place 
in the National Theatre, where President Roosevelt delivered an 
address on “ The Forest in the Life of a Nation” to an audience of 
2, coo people. This address made a deep impression, and is certain 
to have considerable influence since it has been published through- 
out the country. 

Dr. David T. Day, of the United States Geological Survey, 
took the chair at the mining .session, the papers being confined to 
the subject of Forestry and Mining. Mr. A. L. Fellows, Consult- 
ing Engineer, United States Irrigation Service, delivered the open- 
ing address on the subject of “The Development of Water Power 
as related to Forest Reserves,” and this was followed by an address 
by Dr. Day, additional papers being read upon “ How the Forest 
Reserves help mining ” and “ Mining in the Forest Reserves.” A 
closing address, which excited much enthusiasm, was given by 
Mr. G. H. Maxwell on the “ Value of Forestry to Commercial 
Interests,” in which the author clearly showed how' generally the 
business interests are dependent on the forests of the country. 

From the above short notice of the proceedings of this Con- 
gress it will, we think, be conceded that the subject was not con- 
sidered from a one-sided point of view, and it would be impossible 
to underrate the importance of the result attained ; the practically 
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unanimous concensus of opinion in favour of the value of forests to a 
country of a body of men — experts in their own lines and looking 
upon the problem each from his own peculiar and particular point 
of view. 

The verdict arrived at may be looked upon as that of the 
country at large since the delegates to all intents and purposes 
represented a plebiscite of the people. 

It is perhaps but natural that the thought should arise : Have 
we anything to learn from this Congress ? Can we, by a careful 
consideration of its conclusions, the conclusions of the finest 
intellect in the United States, so apply them to the very different 
conditions we have in India that we may bring home to the minds 
of the people of the country a fuller and clearer knowledge of the 
true reasons which render forest conservancy, not merely the broad- 
minded policy of a great statesman, not merely an aid towards 
supplementing the revenue returns, not entirely the hobby of a 
prejudiced class of professionally-trained men, whose object 
appears to be the harassment of the people, but an absolute 
necessity both for the country and its inhabitants and in the true 
interests of their posterity. Such an object is no mere ideal, and it 
will come within measurable distance of realisation when the 
various sister Services in India, whose work leads them into contact 
with the forests of the country, endeavour to make themselves 
acquainted with the forestry problem as it affects, or is affected by, 
their own particular work and the people who are dependent on 
the results of that work. We should most gladly welcome from 
men in the Indian Services such a remarkable series of papers as 
have recently been read at Washington ; and we are of opinion that 
there are few who Wv^uld question their economic utility. 
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THE HAUsrORIA OF SANDAL ROOTS. 

BY C. A. BARBER, M.A., F.L.S. 

The study of the relations between parasites and their hosts 
is always interesting. We are well accustomed to the presence 
of animals permanently fixed to others, but that plants should 
obtain their nutriment by sucking the juices of other plants comes 
at first as a matter of surprise to the students of the vegetable 
kingdom. The true nature of such parasitism was not understood 
until comparatively recent times. For many years it was largely 
held that fungous outgrowths were a sort of malformation of the 
plant tissues, and were classed as a kind of disease similar to the 
galls caused by insects and the tumours of the human body. And 
although the fact was soon ascertained that there was organic 
connection between higher plants as well as fungi, it was assumed 
that the phenomenon w^as of this tumour nature, and attempts 
were even made to explain why so great a change in flowers, 
leaves and fruits should have been brought about. 

With our present knowledge of the ravages of fungi upon 
the tissues of the higher plants, it is not easy to understand the 
difficulties which offered themselves to early students of plant 
parasites. The best work of many brilliant Botanists has been 
devoted to the subject, and we have now a fairly comprehensive 
knowledge of the manner in which the fluids pass from host to 
parasite. But the fact that, besides fungi, highly organised green 
flowering plants, such as the sandal, obtain their nutriment 
by this irregular means still remains one of the wonders of the 
vegetable kingdom. It is to this study that I wish to direct 
attention, especially as all the facts have by no means been 
elucidated. 

Of phanerogamic parasites there are a large number in India 
ranging from semi-parasitic crop weeds, such as Strigu, differing 
little from the ordinary flowering plants, to such forms as Orobanche^ 
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without chloi-ophyll and with brown scale-like leaves, and the 
still more mysterious Balanophoras of the ghaut forests, whose only 
resemblance to the higher plants is seen in their spikes of brightly 
coloured little flowers. 

These parasites may be roughly divided into two main 
classes, according as they attack parts above or below the ground. 
Of the former, the Indian mistletoes, Viscum or the more numer- 
ous species of Loranthus^ the common thread-like Cassytka of 
our dry forests and the various forms of dodder or Cuscuta, may 
serve as familiar examples. They are aerial in their growth, 
and fasten themselves on the stems of their hosts. Of the other 
cla.ss, the root parasites, the sandal is perhaps the most highly 
organised, forming as it does a luxuriant and handsome tree, 
laden with masses of green leaves, flowers and fruits. 

It would seem that until recently those who had to do with 
sandal plantations were uncertain as to its parasitic nature. But 
it is now beginning to be a matter of some doubt whether the 
sandal takes its root-nourishment in any other way than by 
sucking the juices from adjacent plants. 

Although the organs of attachment, or “ haustoria ” as they 
are called, will adhere to the most unlikely substances, yet in 
sandal, as in other root-parasites, there would appear to be a 
certain amount of selection exercised as to its hosts. We have 
thus been led to speak of such plants as Tecoma Stans^ Cassia 
siamea, Casuca’ina equisetlfolia, Pterosperaiuni J/eyneanum and 
Lantana Camara as good “nurses,” thereby meaning that the 
sandal grows readily in the company of these plants. This is no 
new fact, and the most various explanations of it have from time 
to time been offered. Shade, aspect, the formation of humus, and 
so on, have been brought forward as dominant factors in the 
association of sandal with these plants, and it is curious that it 
did not occur to those interested to study the root system more 
carefully and to test the sandal’s so-called “ doubtful parasitism.” 
From pot experiments and from examination in the field it appears 
that the sandal attaches itself with avidity to the roots of the 
good nur^s referred to, and it is therefoie justifiable to assume 
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that this underground affinity is of more importance than any 
questions of shade, aspect or locality. Within certain limits, the 
condition suitable for the best nurses will be those most likely 
to produce the most healthy and rapidly growing sandal trees. 
'I'he effect of neighbouring plants on the quality and quantity of 
oil in the heart wood would form an interesting study for those 
Forest Officers who have the advantage of living in sandal-bearing 
tracts. It is quite probable that, given the most healthy conditions 
and the proper climate, those nurses will be most useful as oil 
producers which feed the plants most generously. 

I propose, in the present note, as a contribution to our 
knowledge of sandal, to give a short description of the haustoria. 
It does not appear that such an account exists, although the 
allied little Thesium^ from its occurrence in European regions, has 
been fully described by more than one observer. The ease or 
difficulty experienced by the sandal in its attacks on various roots 
may form the subject of a later communication, but, to avoid 
excess of detail, which would be out of place in a practical 
journal, I shall content myself for the present with referring to a 
perfectly straightforward, simple case in which the attack is 
easily and successfully carried out. 

1 have shown in a previous note that the haustorium arises 
independently of the presence or even nearness of surrounding 
rootlets. It is probable that in case no host is met with, a 
comparatively rare occurrence in nature, the haustorium remains 
small and ultimately withers away, but if a foreign rootlet is met 
with, it grows rapidly, and develops into a mass of white tissue, 
at first club-shaped, but later on adapting itself to and enfolding 
the surface of the root attacked, and taking on more or less the 
form of a flattened bell, figs, i and 2 . 

The haustorium applies itself closely to the surface of the 
root. It becomes enlarged at the point of contact, increasing 
in the direction of the root’s length, and thus becomes elongated 
and concave with an oval outline. While the haustorium, at its 
origin from the parent root, frequently many times smaller than 
itself, remains narrow, it increa.ses in diameter as it nears the 
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point of application, and thus its conical or bell-like form is 
assumed. These points are illustrated by the accompanying 
drawings and diagrams, figs.* 3 — 5. 

It is usual, when studying the tissues of the haustorium 
affixed to a root, to pay special attention to the section passing 
through the length of the haustorium and at the same time 
cutting the attacked root across, for in this section most of the 
tissues concerned are brought into view at the same time. 
But, thoroughly to understand the matter, it will be necessary to 
study the arrangement in at least three different planes. The.se 
are as follows : — 

(1) Transverse section, cxiitmg Xh^ root attacked and 

therefore through the haustorium from its point of origin to its 
point of attachment, fig. 6. 

(2) Longitudinal section, cutting lengthwise both the 
haustorium and the root attacked, fig. 7. 

(3) Tangential section, cutting the haustorium transversely 
and the attacked root tangentially or parallel with its long axi.s. 
Figs. 8 -12 .show tangential sections at different level.s, and their 
positions are indicated by the cross lines in fig. 6. 

It will be .seen that the name given to the section depends 
upon the direction in which Jthe attacked root is cut, and this is 
natural, becau.se this organ gives the haustorium its characteristic 
shape and regulates the internal distribution of its tissues. It 
will also be understood that the character of the tissue elements, 
as well as their arrangement, can only be determined by 
examining all of these sections, and to make matters clear the 
outlines referred to above may be consulted and compared. 

The transverse section is the most important, for the reason 
already mentioned, and this will be studied in detail. The outline 
of such a section will vary much according to the relative size 
of the haustorium and the root of the host, to the age of the 
hau.storium and the species of the plant attacked, and, finally, 
according to the ease or difficulty experienced by the parasite 
in its attempts at penetration. In perhaps the most usual case 
the root attacked is smill and the haustorium spreads itself out 
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after contact until it considerably exceeds it in breadth. Trans- 
verse sections will then remind one of the saddle on a horse's 
back, but to the saddle is fixed a “ pack ” or bundle of considerable 
dimensions, and the saddle is secured, not by the usual girth 
round the animal’s body, but by a process penetrating its back, 
cf. figs. 4, S, 6 and 13. 

The tissues exposed in the transverse section are of great 
variety, showing an organ of some complexity. Taken as a 
whole, those of the haustorium are white and succulent, while 
those of the root are hardened, brown and more or less decom- 
posed. Three main regions may be distinguished in a well-cut 
section : — 

(1) that of the root attacked, fig. 14, a — e; 

(2) that of the haustorium, ; 

(3) that of the mother root />, the latter not always included 
if the section is not strictly median, and varying also with the 
direction in which the mother root is passing, cf. figs. 6 and 13. 

The drawing with its explanatory diagram (figs. 13 and 14) is 
taken from a sandal root grown in a pot with Pterospertnum 
Heyneamun, The root of the host is seen to be split as far as the 
cambium layer c, while the two cortical “wings” h are thrust 
apart on either side to make room for the penetrating process k. 
The woody cylinder a is composed of thickened elements, and has 
thus been able to resist further intrusion, but it is not always 
s ). When the medullary rays are large and the sclerotic cells 
of the wckkI alternate with thin- walled parenchyma as in Opuutia 
Dillenii^ the penetrating process may proceed to the pith and 
even beyond it, rupturing the woody cylinder irregularly. In 
Thespesia populnea the va.scular cylinder is sometimes split 
completely in two, and so on. The present case may be taken as 
typical of dicotyledonous roots with a vascular cylinder of some 
density. When the haustorial cells reach the cambium, they 
follow it to either side, and, in the case under examination, spread 
out until they embrace more than half the fibro-vascular cylinder. 
As will be seen later, it is the aim of the intruding sucker to 
bring its absorbent cells into close contact with the conducting 
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elements of the host’s root, namely, the younger woody tissues. 
No further growth takes place in the attacked root in the place 
where the cambium has been invaded, the cells of this layer 
having been completely destroyed, but the formation of wood and 
bast proceeds for some time in the uninjured portion. 

The alterations caused by the parasite in the tissues of 
invaded roots form an interesting study, which for the present 
must be passed over. Suffice it to say that the roots attacked 
are by no means passive, and, although usually ineffectively, 
show their disapproval in a variety of ways differing according to 
the species. Layers of cork, thickening of the cell-wall, the 
formation of thyloses and the extrusion of gum (?) are commonly 
met with, while the occasional cases where a sandal root becomes* 
attached to itself show a distinct attempt on the part of the root 
attacked to form new tissues and occlude or grow round the 
haustorium. 

The haustorial tissues have been divided in Thesium into 
two portions, the outer clasping “ cortex ” and the inner, pene- 
trating “ nucleus,” divisions which may for the present be 
adopted. 

The cortex is formed first and consists, in the mature 
haustorium, of non-absorbing cells which have lost their activity 
and have become what is called “ permanent ” tissue. These 
cells, now that penetration has been effected, have ceased to 
grow^ or divide, are fast losing their protoplasm and have 
become a protective layer for the younger cells of the nucleus 
within. But the different parts of the cortex do not cease their 
growth all at the same time, and the pressures and tensions 
exerted on the one hand by the increasing inner cortex on the 
quiescent outer, and on the other hand by the growing nucleus 
on both, have given rise to the somewhat characteristic and peculiar 
features now to be noted. The most striking character of the 
cortex is the presence of two bands of tissue h symmetrically 
placed on either side, and extending from the upper portion near 
the mother root down to the edges of the flaps of the “ saddle.” 
Thes® bands, on examination, are seen to be homogeneous and 
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highly refractive, are very sharply marked, but without definite 
cell cavities. A careful study of their formation shows that they 
consist of the compressed walls of a number of collapsed cells. 
From their marked character and constant presence in all 
haustoria, they have been utilised to divide the cortex into an 
outer and an inner portion, and have been called a “ separation 
layer.” The origin of these collapsed layers, as I prefer to 
call them, does not seem to have been very clearly explained 
in the literature at my disposal (they occur also in Thesium)i 
but, from a study of early stages of development, there is little 
doubt that the}^ indicate lines of pressure between . actively 
growing, turgid cells and such as have lost their turgidity and 
are becoming permanent. The increase in diameter of the develop- 
ing nucleus and the still turgid cells of the inner cortex have 
exerted such pressure upon the dying cells outside, which are 
incapable of expansion, that the latter are crushed flat at the 
point of contact. That this is the correct view is supported by 
studying the subsidiary collapsed layers which occur in the 
.section. These are almost always found round the borders of 
the cells outside j\ between k and 0 and outside on either 
side. At /, on the other hand, considerable tension is exerted 
by the rapid growth in length of the nucleus when actual penetra- 
tion is being effected, cf. fig.s. 4 and 5. The tissues in this 
region are therefore not only collap.sed, but ahso torn asunder so 
as to form a .series of lacuna:. All the.se layers are formed at 
different periods of growth, but, generally speaking, the internal 
tissues retain their turgidity longer than the outer earlier 
formed ones. Thus tho.se of the outer cortex die first, those of the 
inner cortex t next, while the other jx)rtions of the inner cortex 
f and j are transformed into permanent ti.ssue only after 
penetration is effected and absorption is taking p'ace. It may 
be further stated generally that when the junction between the 
tracheides of the haustorium and the ves.sels of the host is effected, 
all the parenchymatous tissues gradually lo.se their protoplasm 
and become clear, so that it is possible by ob.serving their 
character to determine the age of the attachment. 
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Having thus cleared the ground by the study of the collapsed 
layers, whose presence in the section is a constant source of 
wonder and confusion; we can proceed rapidly to refer to the 
different tissues separated by them from one another. 

The cells at are crushed outer cortical cells. They take 
the place of cork and afford an outer protecting layer to the 
organ. Periderm is not usually formed, but has been detected 
in certain cases, e. g, Pithecolobium dulce. The cells of /, g, //, i 
have been already referred to. The tissues at remain active for a 
longer period than the rest. That at j surrounds the two cortical 
wings of the root of the host on all sides. The cells are arranged 
side by right angles to the surface of the wings, and have 

probably been absorbent or capable of absorption in earlier life. 

In the nucleus, k — «, the cells at n have become per- 
manent with or without a collapsed layer down the middle. They 
do not*’ appear to take any part in absorption, and definitely 
terminate at some distance from the woody cylinder of the host. 
These cells are much elongated in the lower part of the nucleus, 
but in the upper, expanded portions are more or less isodiametrical 
parenchyma. They are sharply marked off these by a collapsed 
layer from the cells of (7. , 

The effective portion of the nucleus may be divided into two 
parts, an upper, conducting and a lower absorptive. The two 
vascular strands /, composed of tracheides, are early set apart 
as conducting tissue, to transfer the stream of water and salts 
from the host to the mother root. A glance at these strands 
shows that they are parallel for the greater part of their length, 
but that they widen out at both ends. The widening at the lower 
end is trifling in the figure, but is sometimes very noticeable. 
It depends on the diameter of the woody cylinder of the host. 
The widening at the upper end is sudden and constant, and is 
less easy to explain. A study of the tangential sections through 
diffei^t heights of the nucleus will furnish a possible solution 
of figs. 9 and lo. It is seen there that the number of 
tracheides in the nucleus are about the same in quantity at these 
two levels. In the lower part, which is drawn oiit in the direction 
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of the host’s root, the tracheides are arranged in two parallel 
bands. In the upper part, which is much narrower, the tracheides 
are arranged in a circle or nearly .so. The widening seen in the 
transver.se section is necessary to accommodate the whole series of 
tracheides so that continuity .shall not be broken in the passage of 
the fluids. The suddenne.ss of the expansion is not explained, 
and it is more probably due to the fact that the lower portion of the 
nucleus alone takes part in the rapid elongation, when penetration 
takes place, while the upper expanded portion is enabled to 
increase in the ordinary, radial direction. 

Outside these tracheides, on both sides, there are certain 
thin-walled cambiform cells m. Fortunate sections show that 
these cells have arisen from the same mother cells as the outer 
tracheides, and their position indicates that they form a short-lived 
cambium by which new tracheides can be added to the vascular 
strands when needed. There is no appearance of sieve-tubes in 
the sections examined. A much smaller band of meristematic 
tissue is seen on the inner side of each strand in .some sections, 
but it does not appear to be of the nature of cambium and has no 
apparent relation to the adjoining tracheides. 

The absorbing portion of the nucleus is .seen at /' and in fig. 
15. All the cells of the nucleus in contact with the woody cylinder 
of the host take part in this work, and direct connection is readily 
traceable under the microscope between the elements belonging 
to the two roots. In one sense this is the most important and 
interesting part of the haustorium. 

The absorptive cells consi.st of tracheides and elongated 
parenchyma between them. The tracheides sometimes communi- 
cate directly with the vc.ssels of the host, but are generally content 
to apply themselves to the wood parenchyma. The parenchyma- 
tous absorbent cells apply themselves to all the parts not occupied 
by the tracheides. Here the real transference of nutriment from 
the host to the sandal takes place, and the whole apparatus is 
designed both to protect this vital part from harm and to expose 
to the action of the haustorial cells as large a .surface as po.ssible 
of the conducting cells of the host. 
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The action and arrangement of the tracheides differs according 
to the species of root attacked. In some, as Jatropha curcas and 
Coleus sp,f where the vessels of the vascular cylinder occur in well- 
separated radial rows, they appear to be only applied to the ends 
of these rows of vessels. 

But in the majority of cases examined they are in contact with 
all the elements of the wood alike. Usually in intimate contact, the 
cells and tracheides of the haustorium are sharply separated off by 
cell walls from the elements of the root attacked. In some, however, 
as Qyrocarpus jacguim, the tracheides actually appear to penetrate 
the vessels ^fter the nature of thy loses. 

The cells of the haustorium differ a good deal as to the nature 
of their contents. Those of the nucleus are, taken generally, filled 
with granules and protoplasm (with the exception of course of 
the area of tracheides), and this gradually disappears as the 
cells increase in age. The cells of the cortex in a similar manner 
are full of starch, which becomes disintegrated and finally dis- 
appears as the cells become permanent tissue. It is probable 
that this store of starch is used up during the actual penetration, 
which takes place at a rapid rate. 

As a consequence of this difference in contents, the nucleus is 
yellowish and turgid in .secti6ns from spirit material, whereas the 
cortex is white and clear. 

So much for the transverse section. Reference should be 
made to the tangential and longitudinal sections, figs. 6 — 12, 
whose lettering is the same as for that in fig. 14. 

The tissues of the haustorium having been passed under 
review, it remains to consider the manner in which an entrance is 
effected into the root of the host. The means adopted are three- 
fold : — (1) The cells of the surface of the haustorium have the 
power of dissohing the walls of the root cells opposed to them ; (2) 
PressurlXsi more rarely exerted, but is evidenced by the compressed 
cells of the hau.storium before entra^nce has been effected and 
the occasional oollap.sed vessels in the roots attacked, cf. x in 

15 ;(3) Iti large haustoria a well defined seereting gland is 
present. 
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The substance secreted, having the power of dissolving cell 
walls, is probably some cyto-hydrolytic ferment^ and the transloca- 
tion of starch grains points to the presence of a diastatic ferment 
as well. Both the epithelial cells of the gland and the epidermal 
cells when they are in contact with the tissues of the host show 
large nuclei and abundant granular protoplasm such as is met with 
in secreting cells. 

The outer, cortical flaps of the haustoriiim are usually single, 
as drawn in the figure. Cases are not infrequent however where 
two flaps are present on each side one over the other, fig. 16. 
When this is the case we may speak of “ double hanstoria.” The 
second flap h 2 arises from a great development of cells in the inner 
corte.v on each side, and appears to be due to failure on the part o*f 
the haustorium from some cause in effecting an entrance. . As far 
as can be gathered from the cases examined partial entrance has been 
made, but the lobes of the haustorium have diverged before reaching 
the cambium. Thus a small piece of dead bark is always tf) be .seen 
at x\ When once the cambial layer is reached a second, inner flap 
is not formed. Each flap formed has a well defined collapsed layer 
exactly similar to that in the first one. In one case met with four 
such superposed caps were noted. 

In conclusion it may be noted that the haustoria vary a good 
deal in their complexity, according to the substance to which they 
are attached. The gland does not .seem to be always present. It 
is of course only needed in young haustoria, but its former existence 
can be readily detected in older stages, cf.y^ fig. 15. This points 
to a greater simplicity of the whole organ, and is chiefly met with 
where the root attacked is small or when the haustorium is attach- 
ed to small bits of decaying leaves or bark, or the nitrogenous 
tubercles of Leguminosce, In such cases even the tracheides are 
inconspicuous or absent, and the collap.sed layers may even be 
wanting. In the haustorium mentioned above which had attack- 
ed a small chrysalis, a double cortex was present, but the whole 
structure was extremely .simple. A great mass of parenchyma was 
pushed into the cavity of the chrysalis, the epidermal cells of which 
had grown out in the manner of root-hairs. 



aoo 


tNOIAiy rORESTKK 


[aphil 


The curious fact has been noted that the haustoria may 
become attached to inorganic objects such as pebbles. A number 
of these have been examined, and they show a series of different 
stages of development, short of the penetration and the formation 
of the tracheides. The epidermal cells, or rather those imme- 
diately beneath them, show a constant tendency to grow out 
after the manner of root-hairs, and insert themselves into the de- 
pressions of the surface of the pebble. In one pot examined by 
far the largest haustorium was fixed so firmly to a big pebble 
that it could be swung about without becoming detached, and a 
well developed gland was present, cf. fig. 2.* 

The numerous unattached haustoria of the sandal were thought 
by Scott, their di.scoverer in 1871, to indicate that the sandal is 
much less parasitic than it was formerly. But it seems to me to be 
quite as rea.sonable to deduce a developing parasitism from the 
clumsy and futile attempts just described, and I propose to carry 
this study further as time permits. 

Madras : 

igth December 1904. 

Explanation of the figures, 

( 1) A large haustorium of SaittaluK^t album on a Casuarma root. 

(2) A piece of Casuarma root much attacked by haustoria. 

ra’) A hauatoriura firmly fixed to a pebble. Magnified four diameters. 

^3) (4) Voting haustoria cut open to show the parts before penetration. In 

(4 ) there is a ^lattd forming at g, 

(5) A mature haustorium open cut showing penetration. 

(6) *(i:') Studies of sections of haustoria in different planes under simple lens 
trmgnihcatioti The letters refer to the parts shown in fig.s. ( 15 and (14). 

6) Transverse section, the haustorium cut lengthwise and the attacked root 
act'os.s, 'fhe numbers 7 — 12 indicate the planes in which the succeeding sections are 
cut. 

(7) Longitudinal section, both hau.storium and root cut len’jgthwise. 

Tangential sections, 9 X difievfixxl levels, of fig. (6). The parts will be 
best understood on comparing the letters with' those in figs, (13) and (14). 

(13) A transverse section through a haustorium on a root of Pterospermum 
Hevtteanum, magnified about 40 diameters. 

(14) An outline key to fig. (13). 

a— the root attacked,/— *11 the haustorium proper, o the region of transition from 
haUHtorium to mother root, p the mother loot. 
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Tlje root attacked, a vasculrr cylinder, bb cortical wings thinist aside by the 
penetrating process or of the haustoriuin, r cambium, d cortex, e b<iric, chiefly 

cork. 

The haufctorium may be divided into cortex and nucleus k — n. In the cortex, 
g outer cortex, g' squashed outer protecting layer, hh collapsed layers separating the 
outer cortex from the inner, f lacunar tissue of inner cortex, i* starch-filled parenchyma, 
J epithelial layer enfolding the “ wings ” of the attacked root. 

In the nucleus, / the two strands of tracheides, /• the absorbent portion of the 
haustorium directly in contact with the vascular cylinder of the host, ni the short-lived 
cambium, n the inner part of the nucleus. 

(15) A small portion of a haustorium on a root ol Casuaritta equisetifolia 
showing the actu.'=il contact of the absorbing cells and the vascular cylinder of the 
host. The part illustrated is that between the two inner /> /> of fig. (14) and is magnified 
between 400 and 500 diameters. 

a woody tissues with vessels, wood parenchyma ? and medullary rays. A col- 
lapsed vessel is seen at a: and the dark boundary line represents the position of the 
dccotnposed cambium. /' the absorbent cells, parenchyma with granular protoplasm 
and tracheides. At^' in the centre the remains of the^/««rfare seen. See also fig. (4) 
for a young stage of the gland. 

(16) A “ double haustorium " attacking a sandal root. A' /iMhe collapsed layers 
of the first formed cortical flaps, A>A’ the collapsed layers afterwards formed fiom the 
inner cortex, pieces of bark showing the depth to which the fi!*st penetration took 
place, just as bb shows the second and more successful attempt. 

* Noi K. — For much of the material used in the pi eparation of this papei* I am 
indebted to Ry. Rama Rao, of ihe Madras Forest Department, who has the advan- 
tage of residing in a .sandal tract. 


ORIGINAL ARTICLES. 

A WORKING PLANS BRANCH. 

BY G, S. HART, I.F.S. 

As must have been the ca.se with all the recipients of the 
January number of the Imiuin Forester^ I was very pleased to see 
the great improvement that has been effected in the garb of the 
Magazine, and I think that the Committee of Management are also 
to be warmly congratulated on the fact that the Forester Jias 
signalised its appearance in its new form with the important article 
on the formation of an Indian Bureau of Forestry. 
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The views expressed in that article that much of the sylvicul- 
tural, commercial and scientific work which should have been done 
has had to be neglected owing to the fact that the time and energy 
of the present staff are fully occupied with their executive duties, 
are not open to argument. Still there can be equally no doubt 
that much valuable work of this kind has been done, only there 
has been no organisation for collecting it and circulating it in a 
useful form, so that it has remained of very little advantage except 
to the compilers themselves. It is here, I think, that the Depart- 
ment is to blame, for probably one of the main reasons that we 
have no organisation of this description is that we have never 
taken the trouble to ask for it with sufficient insistence. However, 
it is never too late to mend, and for this reason I look upon the 
article under reference as one of the most important that has 
appeared in the Indian Forester for some time past, and I am writ- 
ing these few lines in the hope that the Department generally will 
take up this question and show that, as a whole, they are fully 
sensible of the great advantages such a Bureau will give them. 

For the present I propose to confine my remarks to the 
subject of working plans, of which I have had some little experi- 
ence. Of the other subjects one is already provided for, and though 
I would not for one moment belittle the great importance, in- 
deed the necessity, of organised investigation into the subjects of 
Forest Botany and Minor Products, or the beneficial results, 
financial and otherwise, that must attend such investigation, 
still I think that working plans are the most important branch 
of our work and the one of which the management under 
present conditions calls most urgently for revisioit The 
future of the forest estates committed to our control depends 
on the plans we make for them ; but how are these plans made 
now ? In one of the largest circles in India most, if not all, of the 
plans turned out during the last twelve years have been compiled 
by the Divisional Officers with such assistance as could be given to 
them in the shape ot the last joined recruit from Home, or a junior 
extra Assistant Conservator, or a Forest Ranger taken off his 
ordinary work, and this too mostly changing from time to time 
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during the compilation of the plan. Obviously really good work 
cannot be done under these conditions. A working plan requires 
the whole time and attention of the officer responsible for its 
production : it is not the kind of work that can be done in sections 
at such times as the exigencies of Divisional work permit, nor is it 
the kind of work on which an officer can be usefully employed, 
cither directly in charge or as an Assistant to compile the plan 
under the general supervision of the Divisioned Officer, until he 
has had five or si. x years’ practical experience of forest work in this 
country to back up the theoretical knowledge acquired during his 
Home training. Our sample plan, however, is completed in this 
way and then goes to the Conservator for scrutiny. It may be 
held that this should be quite sufficient, and that the addition of the 
Conservator’s advice and assistance during the preparation of the 
plan should be all that is necessary to ensure its suitability.' The 
Conservator, however, may have several plans in progress at the 
same time, and it may be quite impossible for him to give to each 
the attention it requires, or he may be new to the circle, in which 
case he is obliged to devote all his time to making himself acquaint- 
ed with the general conditions of his charge and to getting a 
working knowledge of the Divisions, or perhaps he may be of 
opinion that there are other more important matters requiring 
his attention, so that it is at least possible that the Conservator’s 
share in the plan may not be all that could be desired. Finally, 
our plan is countersigned by various Civil Officers, put into print 
and despatched to the office of the Inspector-General of Forests, 
where it may be passed or rejected. In the former case it goes 
on to the Local Government and is sanctioned, while in the latter 
it returns to its unfortunate compiler or his still more unfortunate 
successor for correction. Even, however, when finally sanctioned by 
the Local Government it is by no means quite certain that its pro- 
visions will be strictly adhered to for very long, for under section 
88 of the Forest Code the Conservator, in conjunction with the 
Local Government, can do a good deal in the way of modification, 
so long as his action does not amount to a revision of the general 
scheme of management,” a somewhat elastic definition. 
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But the question is, how ? The average rainfall in the district 
is something under 20 inches annually, all of which falls between 
the second week of June and about the middle or end of October, 
with the exception of a few heavy showers in May. For about 
seven months in the year, then, there is no rain at all and strug- 
gling vegetation has to endure intense heat from the end of February 
to June. If planting is undertaken, the young plants must be 
watered for these months in their first year and at least for the hot 
months in their second year if they are to survive, which makes the 
cost of the undertaking almost prohibitive even on level ground 
where wells can be sunk and watercarts employed. On hilly ground 
planting would be impracticable. If seed is sown naturally or 
artificially the young seedlings cannot survive the hot weather and 
die off. At best the root system remains alive, and they spring up 
again the next rainy season, but I believe that as a rule it takes at 
least six years, and possibly as much as ten, before the root system 
is strong enough and deep enough for the plant really to begin 
to grow. 

I believe that the solution of the difficulty can be found in the 
method that ryots employ in the Adoni Range for making Neem 
(Melia azadirachta) hedges for their fields — a method that I have 
never seen employed elsewhere. • It is to make ridges two feet high 
and sow the Neem seed on the top. No trench is dug, but the 
ridge is made by simply scraping up the surface soil. The sowing 
takes place in June or July, and without any watering most sur- 
prising results are obtained. One hedge that I saw had been sown, I 
was told, less than two years before, and the saplings were already 
seven or eight feet high and eight or nine inches in girth. * I sow^ed 
some Neem and Acha (Hardwickia binata), which was the only 
seed I had at that time, on this principle in October 1903 before 
the north-east monsoon was over. The Neem seed was unfor- 
tunately all eaten by rats and never germinated. The Acha seed 
germ inated, and in the following February I dug out one of the seed- 
lings lor examination. I did my best to get the whole loot system 
out, but alter digging down as lar as I could get my arm in I had 
to break off the two rootlets. The length of the root system which 
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I dug out was three feet from the column, and the root below the 
column was the thickness of an ordinary pencil. I then dug out 
one of the^plants which had been planted in the neighbourhood in 
a pit 18 inches cube and had been regularly watered since July, 
when it had been planted. This I found had hardly grown at all 
and had a comparatively weak root system. The general appear- 
ance, too, of the seedlings sown on the mounds and unwatered was 
far healthier than of those which had been planted and watered. 

The explanation of the vigorous growth of plants sown in this 
manner and of their not requiring water is, I believe, that the soft 
earth in which they are sown induces, a very strong development 
of the root system and that the heap of earth retains moisture at a 
higher level than would ordinarily be the case. In digging out 
the Acha seedling I found the earth quite moist at or even slightly 
above ground level though there had been no rain fOr three 
months and the ground elsewhere was dry. 

I went on leave shortly after this, and am therefore unable to 
say how these seedlings have progressed during the past year. 
Had I returned to the district I had intended to have tried sowing 
seeds of different species on mounds on some of the bare spurs of 
hills that I referred to at the beginning of this note and to have 
continued the experiment of ridge sowing on the plain areas on a 
larger scale. I was in charge of North Coimbatore district for a 
few months on my return, and made a series of ridges 18 feet apart 
in Sulavazi reserve of the Erode Range, the whole covering an acre 
of ground. The cost of the operation was only Rs. 5. I only made 
the ridges one foot high instead of two feet, as I wished to see how 
the seedlings would do on the smaller ridge. Bigger ridges would, 
of course, have cost more. Unfortunately it was late in the year 
and there was no more rain after I finished the sowing, though it 
was raining when I began the work and the rain had seemed likely 
to continue. Hence there was not enough moisture for the seed to 
germinate. As I am now on special duty and unable to continue 
the experiments, I write this note in the hope that some one else 
may carry them on, as this method seems likely to solve the 
difficult problem of reafforestation of blank areas in dry districts. 
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CORRESPONDENCE. 

THE INADEQUACY OF THE FOREST STAFF IN BURMA. 

The following figures, which were lately compiled with reference 
to a certain enquiry, may interest your readers. They bear 
eloquent testimony to the inadequacy of the present staff in Burma 
and demonstrate how futile must be all attempts to treat our 
forests on any but the broadest lines. The total area of reserves 
is over 20,060 sq. miles, and it is estimated that within the next 
five years this will have increased to nearly 30,000 sq. miles. Can 
it be wondered at that Forest Officers in Burma are alarmed at 
the rapid increase in the area under fire protection without a 
corresponding increase in both controlling and executive staff? 

Camp : H. S. 

l 6 th January 1905, 



FIRE PROTECTION IN THE TEAK FORESTS OF BURMA. 
In the August number of the Indian Forester Mr. Rodgers 
gives the following statistics in regard to teak trees girdled in 
the Toungoo Division : — 

Class A — trees damaged by fire and of inferior value ... 299 

Pq/ B — <io. do. but of full market value... 2,057 

Total trees girdled ... 3,959 
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Presumably therefore 1,603 of the trees girdled were undamaged. 

He explains that “ notes were only made regarding those 
trees which were girdled. ” ♦ * * “ Class A includes those trees 
which were so much damaged by fire as to have lost a certain 
part of their commercial value. Each tree contained a cavity; ♦ * * 
they were only girdled if there was a fair length of sound 
timber above. ” Would he tell us how many there were of those 
trees which were too unsound to be girdled, as they materially 
affect the value of his figures ? 

He includes in Class B those trees which, although damaged 
by fire, have not yet lost any of their commercial value, and states 
that in his opinion this damage commenced in the year 1852. 
Now, I would ask whether it is possible for trees to have remained 
in a more or less half-dead condition for over 50 years and to have 
lost none of their commercial value ? The damage would probably 
take the form of killing the sapwood on one side of the trees, in 
effect partly girdling them, and any timber merchant will tell 
you that trees which have remained a long time partly girdled, 
even though sound, are, owing to the inequality of their growth and 
seasoning, much inferior in value to trees which have grown 
uninterruptedly on all sides and have been killed by one girdling. 
In my opinion an examination of the proportion of unsound timber 
in the Rangoon timber depot would give more reliable figures. 
Of course all unsoundness may not be due to fires, though in most 
cases 1 believe it is, but, on the other hand, there is generally a 
considerable residue of girdled trees left by contractors in the 
forest as too unsound to be worth bringing out, which would be 
left out of the calculation. 

It would be interesting if the officers in charge of the Tharra- 
waddy and Prome Divisions would give the readers of the Indian 
Forester an account of the present state of growth of teak, especial- 
ly as regards the younger classes, in the Mokka-Bilin, Bwet, 
Nyanl^ and Kangyi reserves, which are about the oldest fire-traced 
teak forests in Burma. The Mdkka-Bilin reserve, in which the 
undergrowth is largely Cephaiostackyum pergracile and Bambusa 
pofymorpha, has been under protection since 1873 and the other 
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three since 1877. In Bwet and Nyanlfc the principal undergrowth 
is^ I believe, Dendrocalamus strictus, while in Kangyi there are no 
bamboos over the greater part of the teak- producing area. They 
should thus afford good examples of the effect of fire protection in 
different clashes of teak forest. 

I doubt whether there will be much reproduction of teak in 
M6kka-Bilin except when the bamboos flower, for, as far as my 
experience goes, under ordinary circumstances, there is practically 
no teak reproduction in this class of forest, whether annually 
burnt or not, as any seedlings which may germinate are almost 
invoSBlWy suppressed by the dense shade of the bamboos. 

When the bamboos do flower, judging from past experience, 
I am of opinion that the judicious use of fire will certainly be 
advisable. As is well known, the bamboo clumps fall apart when 
they die and, if not burnt, render the forest absolutely inaccessible 
for several years, and this state of things is aggravated by a dense 
growth of climbers which come up and twine round the fallen culms, 
suppressing or injuring most of the tree seedlings under them. If 
a fire did occur in a protected area after the culms had become 
dry (and in spite of all precautions it almost certainly would 
occur) the damage to the tree growth would be enormous. Wher- 
ever therefore there is any young teak growth worth considering, I 
should choose the least of two evils and burn the forest early every 
year, commencing with the flowering, until the dead bamboos have 
disappeared, so as to get rid of them gradually and then protect. 
The damage ^to the growing stock in this way would not be so very 
great, and if teak trees were at hand there would be a fair amount 
of new reproduction. Where teak is absent and it is praqjicable to 
make sowings of teak the forest might be protected till the 
bamboos were thoroughly dry and then burnt, in order as far as 
possible to clear the ground for sowing. 

Sowings in flowered C, pergracile areas, with and without the 
use of fire, have from time to time been made on a small scale in 
the M6kka-Bilin reserve and on a much larger scale, after burning, 
in D* strictus ai*eas in the Bwet and Nyanl^ reserves. A description 
of the present condition of these sowings would be instructive. 
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rjUMa. J. W. Olkftr. 

Portion of a old patch of Teak Sowings is flowered Dendroealamus strictut, 

BWET RESERVE, LOWER BURMA. 
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I attach a photograph, which is a reproduction of one taken 
in the early part of 1888, showing what was then a fair sample 
of the sowings in flowered D. strictus made in the Bwet reserve 
in 1881. The bamboos flowered in 1878 and the reserve was 
successfully protected from fire till the end of April 1881, when 
the whole of it was burnt. The fire was very intense and nearly 
all the saplings and low vegetation were destroyed ; teak suffered 
comparatively less than other species, except bamboos, but a 
large proportion of the younger classes were killed outright and 
even the larger trees were much injured. As soon as the rains 
began the ground became covered with a carpet of vegetation, 
principally bamboos and climbers with a good maiiy seedlings of 
teak and other trees. Sowing and planting of teak was carried 
on throughout the whole of that rains, and after that sowings of 
teak and cutch for three successive seasons, those first under- 
taken being naturally the most successful Similar sowings were 
also made in Nyanl^, the areas to be worked over being burnt in 
the hot weather before the sowing. 

xyth January 1905. J. W. O. 


THE REVIEW OF FOREST ADMINISTRATION IN 
BRITISH INDIA, 1902-03. 

From the remarks on fire protection in Burma in your 
Review of Forest Administration of British India, 1902-03,” I 
gather you are under the impression that no special staff is 
engaged during the fire season, but that the whole work of clearing, 
sweeping and patrolling in fire lines is done by the ordinary staff of 
forest guards. This is quite wrong. In some Divisions it is 
possible to get the lines cut by contract, and then the forest guard 
has to see that the work is being done according to orders, and that 
progress is sufficient to ensure its being completed by a certain 
date. In other Divisions contractors have so systematically 
robbed their coolies that the latter refuse to work except directly 
under the forest subordinates. Once the lines have been cut the 
sweeping and patrollii^ is occasionally done by contract, but more 
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generally by coolies engaged by the forest subordinates, as the 
beat officer has to be constantly travelling along his lines to see 
that the men are at work. It is impossible to say for what 
average length of line each forest guard or beat officer is respon- 
sible throughout Burma, but it is customary to allow one cooly for 
every two miles. In the Northern Circle in 1900 there were 1,400 
miles of lire traces, which would necessitate the employment of 
700 coolies as watchmen, and probably each beat officer is respon- 
sibfe for 15 or 20 coolies. Subordinates under the rank of Deputy 
f[ 4 nger are not as a rule permitted to disburse pay, so the senioi* 
subordinates have to be constantly travelling about the fire lines 
paying coolies.,; When the dangerous time for burning away from 
the fire lines arrives every subordinate is at his post, and for 
probably a month of constant anxiety nothing is thought of but 
fire protection. Leaves continue to fall right up to the rains, 
the beat officers have to be constantly on the alert to see that the 
traces are kept swept. The Burman cooly is not good at a 
sustained effort, and numerous cases have occurred in which the 
coolies have got tired and simply gone off home without a word to 
anyone. This year we are trying Chins in two Divisions, but as 
they have to be taught what to do and insist upon being paid 
every second day they can hardly be called a success. 

H. S. 


REVIEWS AND TRANSLATIONS. 


REVIEW OF THE MINERAL PRODUCTION OF INDIA, 

1898 — 1903. 

BY T. H. HOLLAND, F R.S. 

We have been recently favoured through the courtesy of Mr. 
Holland, Director, Geological Suryey, with a copy of his Review 
on Mineral Production in India. The subject is perhaps one not 
without interest to the Forest Officer, and we propose to give here 
some extracts from a Report which has proved mo.st fascinating 

reading* 
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For the four years 189410 1897, a Review of the Mineral 
Production of India was issued annually by the Reporter ort 
Economic Products; but in 1898 it was decided, owing to the 
want of uniformity in the rate of development of many minerals, 
to publish reviews of progress at wider intervals, covering periods 
sufficiently long to permit the determination of any decided 
secular variations in the mineral industry. The present Review, 
covering the period of six years, 1898 to 1903, is the first essay in 
this direction ; but, in accordance with the orders of Government, 
five-year periods will be adopted for the future, and the Quin- 
quennial Review of Mineral Production will be published in the 
Records of tlie Geological Survey of India. 

In this Review the minerals are divided into two groups — 
Group I. — Those for which approximately trustworthy 
returns are available ; and 

Group II. — Those regarding which definitely recurring 
particulars cannot be procured. 


HOLLAND -MINERAL PRODUCTION, 1898 - 1903. 

It has been possible in this report to now include the following 
in the first group : — Coal, Gold, Graphite, Iron-ore, Jadeite, Magne- 
site, Manganese-ore, Mica, Petroleum, Rubies, Salt, Saltjjetre and 
Tin. 

In the case of Gold, the most precise and elaborate details 
are obtainable for. more than 99 per cent of the production, 
and approximate values are obtainable for the rest. For Graphite, 
accurate returns of quantity are obtained from the only company 
engaged in regular mining for the mineral. Although the returns 
sent in for the production of Jadeite and Mica are manifestly 
understated, both minerals are worked largely for export, and, 
as far as value is concerned, the export figures may be accepted 
as an approximate estimate of the trade in each case, whilst the 
nature of the error being known, the figures are not liable to be 
misleading. Manganese-ore has come into prominence since the 
older reviews were issued, and may now be transferred to Group I, 
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as the mineral is worked entirely for export, and the totals obtained 
from returns made by the District Officers agree very closely with 
those obtained from the ports. Rubies admit of the remarks 
applicable to Gold: the amount recovered other than by the Burma 
Ruby Mines Company may be negleaed as an unimportant 
fraction of the total. Saltpetre and Tin are, with less certainty, 
entitled to places in this Group. For Saltpetre, the returns for 
production are evidently understated, being less each year than 
the quantity exported, but the export figures may be taken as 
only slightly less than those for the production of refined Saltpetre. 
The returns for Tin refer to two districts only in South Burma, 
but the estimates are probably more reliable than those for 
Iron. 

This Review is directed primarily to a survey of the progress 
already made, and for anything approaching an idea of the 
material awaiting development the reader must consult the 
Manual of Economic Geology, now in course of revision by the 
Geological Survey Department. But besides the substances whose 
existence has been determined by the exploratory work to which a 
geological survey is properly restricted with regard to minerals of 
economic value the attention of prospectors might be directed to 
the minerals which have lately come into prominence through 
recent industrial developments, and which, in a country including 
the geological variety of India, are at present conspicuous by an 
absence that is probably only the result of absence of search. 
Amongst theke are some minerals of the so-called rare metals, 
which, being generally of high specific gravity, should be searched 
for in the heavy concentrates of river gravels. 

On looking over the returns for mineral production in India 
for the past six years, two features stand out most conspicuously. 
Firstly, there has been a remarkable progress in developing theTew 
minerals which are consumed by what conveniently might be called 
direct processes, such as Coal, Gold, Petroleum, Gem-stones and 
Salt, or which are raised for simple export, such as Manganese-ore, 
Graphite, Saltpetre, Mica and Tin. Secondly, there has been an 
^iially i^markabte of the metalliferous ores artd the 
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minerals which are necessary to the more complicated chemical 
and metallui^ical industries. 

The principal reason for the neglect of metalliferous minerals 
is the fact that in modern metallurgical and chemical developments 
the bye-product has come to be a serious and indispensable item in 
the sources of profit, and the failure to utilize the bye-products 
necessarily involves neglect of the minerals which will not pay to 
work for the metal alone. Copper Sulphide ores are conspicuous 
examples of the kind : many of the most profitable copper mines in 
the world could not be worked but for the demand for sulphur in 
sulphuric acid manufacture, and for sulphuric acid there would be 
no demand but for a string of other chemical industries in which it 
is used. A country like India must be content, therefore, to pay the 
tax of imports until industries arise demanding a sufficient number 
of chemical products to complete an economic cycle, for chemical 
and metallurgical industries are essentially gregarious in their 
habits. 

Graphite . — Amongst the minerals which have been taken up 
more seriously during the period under review^, the Graphite of 
Travancore and the Magnesite of Salem in Madras are notice- 
able. The Graphite raised during the three years, 1901 to 1903, 
averaged 3,486 tons per annum, which is quite a serious item in 
the comparatively small market of this mineral. The total annual 
production of Graphite in the world varies betw^een 70,000 and 
80,000 tons, and the Indian output is thus about per cent of 
the total quantity raised, but its value is not returned, and is 
estimated at a ton. 

Iron . — The works at Barakar still remain as the one successful 
attempt to manufacture Iron along European lines in India 
Prospecting operations oa an extensive scale have been carried on 
recently in the Central Provinces, the results in one area being 
unfavourable, and in the other undetermined. There is a general 
decline in the native charcoal-iron industry within range of the 
railways which distribute the cheap imported material, but in more 
remote parts of the Peninsula the old industry persists, and in parts 
of the Central Provinces has even improved. In the Sambalpur 
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District there are over 200 small direct-process furnaces still at 
work. 

Magnesite-mining was hardly established be- 
fore the close of 1903, but preparations on a large scale are now 
being made to open up the well-known deposits near Salem, in 
which the mineral occurs in a condition of exceptional purity. 

Manganese-ore , — The rapid rise of Manganese-ore mining is 
probably just now the most conspicuous feature in the mineral 
industry of India. Twelve years ago the industry had not 
definitely started, whilst last year India turned out a larger 
quantity of high-grade ores than any country except Russia. 

Mica ^ — Although India is still the leading producer, and is 
supplying something like half the world’s wants in Mica, the 
miner in India has not secured a satisfactorily large share of the 
recently increased trade in this mineral, and the returns for India 
show a smaller degree of expansion than those for consumption in 
Europe and America. 


The returns of production for Mica grossly understate both quantity and value 
as both are below the export returns. As the only Mica on which royalty is charged 
is that raised in Government land, and as many Mica miners have mines in both zamiii- 
dari and Government land, there are obvious reasotis for understating the production, 
and, besides this fact, the flourishing industry of stealing Mica diminishes the returns 
for production without afiectiug the export figures. 

A considerable quantity of Mica of the poorer grades is consumed in the country 
for ornamental aud decorative purposes, and a small quantity of the larger sheets is 
used for painting pictures or in various parts of the country. As far as the figures 
for quantity are concerned, therefore, the exports cannot be accepted as an approximate 
expression of the production ; but as regards value, the export returns may be accepted 
as a closer approach to the figures which should express production. ♦ 

During the yeai s 1807-98 to 1902-93, the Mica expoi ted averaged 19,173 cwts ,and 
bad ah average annual value of or jC 4 ’OS per cwt. The variations in yearly 

value reflect a serious change in the trade which occurred in 1899. 

In 1898 Indian Mica miners began to realise that their waste, dumps contained a 

large supply of the material wanted for the manufactute of micanite, in which thin films 
of Mica are cemented together and moulded into sheets, to serve many purposes for 
which the natural sheets only were used formerly. Tlje waste heaps were consequent- 
ly tit^e^ over and the clear sheets of muscovite cleaned and split into thin films by 
gahg»;hf cMidren, who, by practice, could select the films of the required thickness with 
m acwacy which could scarcely be exceeded by the use of a ^crometer The large 
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quantities of flimsy ” Mica thus suddenly thrown on to the market raised the weight 
of Mica exported, without a corresponding increase of value. 

During the years under review, the two chief producers contributed to the average 
total as follows : — 

Bengal ... ... cwt. 12,282 valued at ... ... 

Madras ... ... „ 6,872 „ ... ... ;^2S,24i 

The average value out of the Mica sent out of Bengal was thus ;^4’26 per cwt., whilst 
that from Madras wa s £ j‘67. 

The rule.s for the grant of prospecting licenses and mining leases for Mica in Bengal 
were revised in April 1902, and are printed in extenso with those of Madras in the 
Memoir of Indian Mica published by the Geological Survey in 1902. The important 
changes introduced in the rules were — 

(1) The levy of a royalty in the case of prospecting licenses at the rate of 5 per 
cent, on the sale value of Mica. 

(2) The abolition of the system of putting up lea.ses of Mica mines to auction, 
and provision for restricting operators to approved methods. 

(3) The raising of the maximum period of leases to 30 years. 

(4) The grant of power to le.s.sees to relinquish their grants during tha currency 

of their lea.ses 

Of the prospecting licenses issued during the period under report, seven were 
granted in Nellore, four in Coimbatore, one in Godavari, and one in the Tinnevelly 
district, Madras Presidency. In the Central Provinces, one was granted in each of 
the three districts Balaghat, Hoshangabad and Chhindwara. In Burma, one 
license was issued for each of the two districts of Magwe and Mandalay, and two 
each for Myitkyina and the Ruby Mines district. In Assam, one license w^as 
granted in the Khasia and Jaintia hills. In Rajputana four license.s were granted in 
Ajmer- Merwara, making a total of 27 licenses, covering 3,223 square miles. 

Petroleum. — The Petroleum industry has increased at a greater 
rate even than coal-mining, in which in the six years under review 
the output ro.se from a total of 4,066,294 tons in 1897 to 7,438,386 
tons in 1903, an increase of 83 per cent. From a production of 
just 19 million gallons of Petroleum in 1897, the output rose to 
nearly 88 million gallons in 1903, and in addition to the export 
considerable quantities of paraffin wax, the illuminating oils and 
petrol refined in Burma and Assam have at last shown signs of 
definitely displacing foreign supplies in the Indian market. 

Rubies. — During the period under review the Ruby- mining in- 
dustry in Upper Burma underwent a new and favourable phase, 
the mineral having become, next to the petroleum, the most profit- 
able source of revenue amongst Burmese minerals. Various leases 
were granted in the Ruby-bearing area near Nanya.seik in the 
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Myitkyina district, and the "stone-tract” of the Sagyin hills in 
Mandalay district, and the results have be#^n mostly profitless ; but 
the returns for the Mogok area, where the Burma Ruby Mines 
Company is paramount, show that the industry has entered a most 
encouraging phase. The Company was granted the right in 1889 
to mine for Rubies and to levy royalties from persons working by 
native methods, the lease being renewed in 1896 for 14 years, at a 
rent of Rs. 5,15,000 a year plus a share of the profits. The results 
being, however, unsatisfactory from the shareholders' point of view, 
the rent was reduced in 1 898 to Rs. 2,00,000, the share of the profits 
being, at the same time, raised from 20 to 30 per cent. A dividend 
of 5 per cent w^s paid for the first time in 1898, when the value of 
the Rubies obtained amounted to ;^5 7,950. 

Tin . — Although Tin-mining in South Burma is still practised 
on a small scale, there has been a marked improvement in the 
returns, and the presistently high price of I'in is likely to inspire 
more enterprise m the exploitation of these deposits, which are a 
natural continuation of those in the Malay Peninsula, from which 
more than half the world's supply is obtained. 

Amber . — The returns for amber show the irregularities 
which might be expected of an industry conducted in a casual 
fashion by the half-civilised inhabitants of an unadministered area. 
The Burmese diggings for amber are situated in the Hukong Valley 
in the Nangotaimaw hills near Lalaung village. The substance is 
found in clays of probably miocene age, and fragments of amber 
have been similarly found in association with beds of this age in 
other parts of Burma, e,g.^ at Mantha in the Shwebo District, and on 
the oil-field of Yenangy at in the Pakokku District. Mdk of the 
material is brought from the Hukong Valley in Upper Burma to 
Mandalay, where beads of rosaries, nadaungs (ear-cylinders) and 
other trinkets for personal ornaments are rhade froth the transparent 
varieties. The amber of Burma differs in chemical and physical 
characters from previously known varieties, and the name burmite 
has been consequently suggested for it. The well-known amber of 
Eastern Prussia contains from 2% to 6 per cent of succinic acid, and 
is consequent!)' knowm to the mineralogist as succinite, but the 
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Burmese amber contains no succinite. It is distinguished from many 
other amber-like resins by its superior hardness and greater tough- 
ness, which render it fit for carving and turning. Apart from the 
occurrence of a large percentage of discoloured and opaque pieces 
many of the large fragments obtained are damaged by cracks 
filled in with calcite ; but otherwise there appears to be a large 
quantity of material which might be put on the market with profit. 
At present it is said to be unable to withstand the competition 
of imported Prussian amber, even in the Mandalay bazar, and the 
market has to a certain extent been depressed by cheaper foreign 
material and by an artificial substance re-made from amber 
chips. 

Clays , — No statistics approaching completeness are obtainable 
to show the extent of the great industrial value of the clays in India. 
They include the common clays used all over the country for the 
manufacture of bricks, tiles and the cheaper forms of pottery ; 
finer varieties used for glazed pottery, w^hich in places has obtained 
a reputation for artistic merit ; fire-clays raised in considerable 
quantities on some of the Gondwana coal-fields ; and fullcr's-earth, 
which is mined in the Central Provinces and in Rajputana. 

Diamonds , — Notwithstanding the reputation (stretching back 
even as far as Ptolemy in the Kuropean, and further in the Hindu, 
classics) which India has held as a diamond-producing country, the 
output of to-day is very small and comparatively unimportant. 
The places which, according to accounts, have been most produc- 
tive in the past form three great groups, each in association with 
the old unfossiliferous rocks of probably pre-Cambrian age now 
known as the Purana group, and distinguished locally as the 
Cuddapah and Kurnool systems in South India, and as the 
Vindhyan system in the northern part of the Peninsula. 

The southern of the three groups of diamond occurrences 
includes localities, with apparently authentic records, in the districts 
of Cuddapah, Bellary, Kurnool, Kistna, and Godavari. Loose 
stones have been picked up on the surface of the ground, found in 
deposits of alluvium and in workings which have been undertaken in 
this so-called Banaganpilly stage; of the Kurnool .series of strata. In 
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the second group of occurrences in the Mahanadi Valley, the stones 
have been found in the alluvium of the Sambalpur and Chanda 
Districts, and though strata similar to those of the Vindhyans and 
Kurnools are known in this area, no diamonds have been found in 
these older rocks. The ihird group of occurrences occupies a tract 
some sixty miles long by teii wide, with the Vindhyan conglomerates 
near Panna as the centre. The diamond mining industry still persists 
in this area both in the old conglomerate of Vindhyan age, and in 
the deposits which, though described as alluvium, are possibly relics 
of Lameta (Upper Cretaceous) deposits. 


THE NEW BOARD OF AGRICULTURE. 

It will not be news to many of our readers that the Govern- 
ment of India have recently constituted a Board of Agriculture. 
The duties of this Board are, we believe, solely connected with 
agricultural matters ; the improvement of agricultural methods 
by the introduction of higher quality seed grains and roots, by the 
adoption of up-to-date machinery and implements, by experiment- 
ing with soils and fertilising manures, and finally by the economic 
study of plant and animal diseases of the crops. The Board has 
also under consideration a syste^n of agricultural tuition with a 
view to the distribution throughout the country of men trained in 
the science of the subject. That such a Board was greatly needed 
in the Empire is beyond dispute, and the good results that will 
ensue from its work are almost incalculable. 

The first meeting of the Board took place at Pusa on January 
6th and following days under the presidency of Mr, F.* G. Sly, 
Officiating Inspector-General of Agriculture, the Revenue Secretary 
to the Government of India, Mr. J. Wilson, C.S.I., being present 
as a visitor. 

We have been favoured with a copy of the report of the various 
matters con.sidered at the meetings, drawn up by the Secretary, 
Dr. E. J. Butler, Cryptogamic Botanist. 

The first day was devoted to a consideration of the proposed 
Programmes qf work of the staff of the Agricultural Department. 



1905 ] ANOTHER SH/KAR INCIDENT 221 

On the second day questions connected with irrigation, veterinary 
science (cross-breeding of cattle), and the extension and improve- 
ment of cotton were discussed. Cotton cultivation was also the 
subject dealt with on the following day. The fourth and fifth days 
were devoted to a consideration of the Publications to be issued by 
the Department, with measures to bring the Imperial experts into 
closer touch with the Provincial Departments of Agriculture, and 
the latter into closer touch with agriculturists and with agricultural 
education. 

We congratulate the Board on their decision to publish a 
quarterly Journal on general agricultural subjects and in addition 
to issue separate Scientific Memoirs ; and we trust that the day is 
not far distant when the Forest will be in a position to follow in the 
footsteps of its sister Department in this respect. 


SHIKAK, TRAVEL AND NATURAL HISTORY 

NOTES. 


ANOrHER SHIKAR INCIDENT. 

About six months ago I ventured to give my vievvs on “ Shikar ” 
literature in general whilst describing a ‘ curious incident.^ It may be 
remembered that the incident was consequent on the coming of the 
Conservator to my Division. Strangely enough the events about to 
be narrated also occurred immediately following the arrival of the 
Conservator at the very same camp. McEluire has departed, but 
Snowden reigns in his stead. It will add interest to the details if 
I state first the moral of the story. It is this — never be certain who 
shot an animal until you have examined the bullets inside it. I 
have often seen a dispute settled in this way, but never before have 
I heard of the casual extraction of a bullet proving to two men, 
who were perfectly agreed as to the ownership of a trophy, that 
they were both quite mistaken. 

We were seated over the breakfast table when some one rushed 
in to say there were “ cheetal ^ in the compound. I went out and 
saw ^ 1^1^ herd of these animals rushing across the far end of the 
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compound towards the forest, but on arriving at the edge, they 
stopped and stood gazing at the camp, presenting a grand sight with 
beautiful skins and swaying forest of horns. There were over a 
dozen stags and at least nine good heads. I stood watching them 
while a rifle was being put together, but as it reached me, a shot 
from Snowden on the other side of the house bowled over one of the 
herd and the rest disappeared into the forest. Unfortunately the slain 
animal proved to be a small stag that had pushed itself into the way 
at the wrong moment ; the bullet, a nickel -coated expanding one from 
a ‘400 cordite rifle, had passed clean through its neck. I went into 
the forest after the herd, and before long got a shot at a fine 
stag, with a small '400 bore rifle firing a solid lead bullet. As I 
fii^d, the animar moved, the cover was thick, and as there was no 
indication to the contrary I concluded I had missed and returned 
to camp. On my arrival I was informed that the big stag that 
Snowden had aimed at had been seen to go away wounded and 
that a blood track had been found. Men were sent to follow the 
trail and I settled down to work. About two hours later I was 
informed by the same trackers that a wounded stag was sitting 
down close to the camp, and I went out with my *450 express, 
thinking to polish off Snowden's stag. 1 came on a pool of blood 
within 50 yards of the elephant’s camp and soon afterwards saw 
the stag. It immediately got up and was disappearing among dense 
bushes when I fired into its hindquarters and brought it down. 
To my surprise I found only one wound on it, and that an enormuos 
rent in the hindquarters. I could only conclude that my bullet 
had struck it in the same spot more or less as Snowden’s. I 
informed Snowden that I had brought in his stag and went off for 
another stalk. On my return Snowden produced the base of a 
bullet which I recognised at once as my *400 solid and remarked 
“I couldn’t find any trace of my cordite express bullet, but here’s 
the one you polished it off with.” I stared in amazement, “ but,” I 
said, ** I polished it off with my *450 express.” Then an enquiry elici- 
ted the fact, quite unknown to me, that the stag I finished off was 
found quite by accident and not by-the blood trail, which had 
been lost, and that it could be none other than the stag 1 thought 
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I had missed with my first shot and the solid bullet. Snowden, hearing 
me declare positively that I had missed my stag and thinking that 
I had used my solid bullet on both occasions, was naturally as 
certain as I was that the stag brought in was his. 


SOHELWA. 


EXTRACTS FROM OFFICIAL PAPERS. 


OBITUARY. 

It is with the deepest regret that we have to announce* 
the death at Akyab on March 12th of Mr. H. Slade, O.S.W.E., 
Conservator of Forests, Burma, from the effects of cholera. 
Mr. Slade had but recently made over charge of the North- 
ern Circle, Upper Burma, and left Maymyo fit and well. 
He was deputed to inspect Akyab and the Andamans, and 
left Rangoon for the purpose on March 2nd. We trust 
in a later issue to give a history of his services together 
with the Lieutenant-Governor’s notification deploring the 
loss of Mr. Slade’s valuable services to his administra- 
tion. 


THE EROSION OF THE HILLS TO THE EAST OF THE 
SITTANG RIVER, BURMA. 

The subjoined extracts from diaries of officers serving in the 
Tenasserim Circle appear to me to be of sufficient importance and 
general interest to be recorded in the pages of the Indian 
Forester, The hills affected are those east of the Sittang River 
in Lower Burma. The reservation of forests has been almost 
completed in the Pegu Yoma, but the hills east of the Sittang 
have hitherto been abandoned to the toungya cutter. The damage 
which is likely to result from this cause is foreshadowed in the 
passages quoted. Mr. Rorie does not advocate reservation 
because the toungya cutters have nowhere else to go. Perhaps 





INDIAN FORESTER 


[APRIL 


SJ4 

he has not seen the devastation caused by torrents, in the Basses 
Aipes for example, or in Provence, and has not read such works 
as those of MM. Demontzey and Surell, and so does not realise 
the importance of maintaining a dense covering of well-managed 
forest on the hills to regulate the flow of water in streams. 

It has of late years been found that this is a very important 
matter from the point of view of irrigation, and as a source 
of electrical energy, permitting the development of industrial 
enterprises in mountainous tracts where formerly shifting cultivation 
and pastures .were the chief, if not the only, resources of the scanty 
population. 

In the kevue des Eaux et Forits for the ist December 
1904, an article on this subject is given, as an extract from 
I* Industrie electrique^ wherein waterpower is picturesquely and 
suggestively named “ la houille blanche.” This article is well 
worth reading. It shows that in nature there are three sorts of 
regulators of streams, viz,^ glaciers, lakes, and forests. It is pointed 
out that the last are much more frequently met with than the 
other two, and that they act not only as regulators of the flow of 
water but condense the moisture of the air and bring about its 
precipitation, the rain of our land in due season, the first rain and 
the latter rain which is so important for agriculture. 

. Sometimes one meets with people in authority in Burma 
"who question the necessity of the reservation of the forests for 
climatic reasons in Lower Burma, on the ground that this country 
enjoys an abundant and regular rainfall, and that jungle comes up 
again as soon ^ it is cut down. They seem to think that ponzoh” 
(the re-growth of forest on an abandoned toungya or hill clearing) 
is quite as good as a completely stocked and well-tended high 
forest. Foresters, however, know that clean fellings should not be 
made on unstable hillsides subject to heavy rainfall, but that the 
system of high forest ” should be adopted, and the method of 
treatment be that known ^^^^jardinage" ox selection fellings. 
But the toungya cutter not only makes a clean felling (as nearly 
as possible) but also burns the cut material as completely as he 
cam Deep ravines are formed on these clearings during the rains, 
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and the silt carried down from them greatly increases the erosive 
action of the streams and their power of sweeping onward gravel 
and boulders. 

I hope that the facts recorded in the diaries which I quote 
below will convey a hint that torrents are likely to form and the 
rainfall to become irregular even in Lower Burma, if care is not 
taken to restrict the operations of toungya cutters. It is a question 
of whether they should be allowed to cause devastation, ruin, and 
death to suddenly overtake the inhabitants of the low lands and 
sterilise fertile lands which pay far more revenue to the State than 
do their own miserable “ jhums.” 

Rangoon : F. B. Manson. 

Januaty 1 905. 

EXTRACT FROM THE DIARY OF THE DIVISIONAL FOREST OFFICER, 
SHWEGYIN, FROM 1ST TO 22ND AUGUST 1904^ 

On the night' of the yth August unprecedented floods occurred 
in the Shwegyin Chaung (stream), lasting till the 9th. Monster 
trees, chiefly whitewood and thitkado {Cedrela serratd) were brought 
down with all the bark completely peeled off. A female rhinoceros, 
dead, was floated to Shwegyin, as well as cattle, fish, pigs, a bear, 
fowls, some houses, etc. The water was thick like pea-soup. It is 
quite evident that some large hill or hills have slipped down. No 
definite information has been received yet. 

The Divisional Forest Officer was written to on the 5th 
October 1904 and asked to submit a report. The circle “thugyi ” 
was sent to investigate and report He reported to the effect that 
on the loth August heavy rain at the headwaters of the Madama 
Chaung caused a big flood, which washed away all the houses and 
property on its banks. Big landslips occurred in the Thabanhlaing, 
Mayet, Maikah, Hteela, Maikade, Hlaypha and Hteephodoe 
hills. Seven houses in the Hteela village were destroyed, but n*> 
one was killed. Taungyas and gardens were destroyed and many 
trees, Thitpyu, Taungkathit {Erythrina stricta\ Thitkado, 

Kywedanyin {Ormosia robusta) and other species. The landslips 
are supposed to have been cau.sed by the heavy rain coupled with 
springs which, had started along the sides of the hills. 
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The area was visited by the Divisional Officer (Mr. Rorie) 
in company with the Township Officer (Mr. Shircore) early in 
December, as the villagers who had suftcred had applied for a 
remission of revenue. Mr. Rorie’s diary for the week ending 
iith December — entry for ytb to 9th — gives a detailed description 
of the landslips. According to Mr. Rorie, the landslips seem to 
be confined to the Shwegyin River drainage (vide map); those in 
the drainageof its feeder, theMadama Chaung, are too numerous to 
be counted. These slips are on the steep slopes on both sides of 
small ravines on the sides of the hills. The soil on the highest hills 
is generally a white, coarse, gravelly sand with a thin covering of 
humus, and containing boulders of all sizes. The rock formation is 
granitic and of a' sort which quickly disintegrates on exposure. The 
slips are mostly fan-shaped and usually about 30 yards wide at the 
base, though bigger ones were also seen. The cause of the landslips, 
Mr. Rorie thinks, is the heavy rain aided no doubt by taungya 
cutting ; but in some cases slips occurred where there were no 
taungyas, and in others the slips started some 300 yards above 
the taungyas. The Karens state the rain was exceptional, and 
that springs appeared in many places on the hillsides. Although 
it is probable that many of these slips will increase in size during 
the next five years, the Divisional Officer does not advocate reser- 
vation as the villagers have no other land for taungya cultivation. 

EXTRACT FROM THE DIARY OF W. G. COOPER, ESQ., EXTRA ASSISTANT 

CONSERVATOR OF FORESTS, WEST SALWEEN DIVISION, FOR THE WEEK 

ENDING I3TH AUGUST 19O4. 

loth . — Very heavy rain fell all night, and this morning as I 
was about to shift my camp to Zeebyoung, the Kyunpago Chaung 
began to rise. In a short while the water came over the bank 4n 
a sort of wave and continued to rise. The temporary bamboo 
bridge over the stream was washed away, and before long a big 
zaya^, the forester’s quarters, and some bazaar stalls were also 
washed away. Some of the property from these stalls was brought 
to the forest bungalow and kept under the house. The water 
continued to rise, and it was with some difficulty that I managed 
to lake seme of my things into the village; the rest had to be left in 
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the house. It was found that the water had risen a foot and a half 
inside the house. The total rise of the river was about 17 feet above 
the average water level. The Karens tell me that this is about 
the biggest flood they have ever had. The latrine and cook-house 
attached to the bungalow were also washed away, and some of 
my things drifted out of the house and were found in the jungle 
close by. The bazaar people lost all they had. Before the river 
rose so rapidly there was a distant .sound of thunder or of rolling 
stones, and some said that there was a landslip higher up the 
stream. 


MISCELLANEA. 

PIONEERS OF INDIAN FORESTRY. ‘ 

DR. HUGH CLEGHORN’s SERVICES TO INDIAN FORESTRY. 

By Sir Dietrich Brandis, k.c.i.e., f.r.s. 

I have read with great pleasure the notices which have lately 
appeared in the Indian Forester of the Pioneers of Indian 
Forestry, and it has occurred to me that some of my young friends 
may like to read what I wrote in 1890 (Transactions of the Royal 
Scottish Arboricultural Society, XII — 87) regarding my late friend 
Dr. C leghorn. 

Kew ; D. Brandis. 

December 1904. 

Since Forestry is now recognised as an important business in 
India ; since it has become possible, by means of protection, and 
chiefly by means of protection against the annual ravages of fire, 
to convert the poor jungles of olden days into den.se, well-stocked 
and productive forests, which yield a large and steadily increasing 
revenue — and mainly since experience has shown that Forest 
Conservancy, instead of doing harm to the people of India, pro- 
motes their well-being, and is a blessing to them and their country 
— the question has, naturally, often been asked and discussed, in 
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which part of the British Indian Empire was Forest Conservancy 
first started ? 

In the beginning of the nineteeth century the Government 
of Bombay -established a timber agency on the western coast of 
the Peninsula, in order to secure a permanent supply of teak 
timber for the Government dockyards at Bombay. In 1847 Dr. 
Gibson was appointed Conservator of Forests in Bombay, and ever 
since that time attempts have been made, with more or less success, 
not only to work the Government forests of that Presidency, but 
also to secure their maintenance, to protect and to improve 
them. . 

Soon after Tenasserim had become British territory in 1826, 
repeated, but at that time mostly ineffectual, attempts were made 
to effect the protection of the teak forests in that Province. 

In the Presidency of Madras, Mr. Conolly, the Collector of 
Malabar, commenced (1843) planting teak on a large scale at 
Nilambur, and this was the beginning of those famous plantations 
which have since been steadily extended by the Madras Forest 
Departrnent, and which are now reported to cover 3,500 acres.* 

The object of the present paper is not to decide the question 
whether Madras or Bombay may claim the honour of having first 
started Forest Conservancy in India, but to set forth the share 
which Dr. Cleghorn has had in this business ; and hence it will be 
necessary to review somewhat more fully what was done in this 
respect in the Madras Presidency, where Dr. Cleghorn commenced 
his labours. 

In May 1847 Captain Frederick Conyers Cotton (Major- 
General and Companion of the Star of Indiaf) reported to the 
Government of Madras on the teak in the Anamalai Hills, and 
asked for the services of an officer to explore the forests. The 
sanction of the Government of India having been obtained to this 
proposal. Lieutenant James Michael (now Major-General and 
Companion of the Star of India) was appointed in June 1848. 

♦ Over i,Soo »cre» have been added to the area of the plantations since iSgo.— 
Hom.Ed. 
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In August 1849, the Court of Directors called for reports on the 
results of Lieutenant Michael’s work. The terms of the despatch 
are well worth recording, as evidence of the just views entertained 
at that time by the Court of Directors. They wrote : “ We trust 
that effectual measures will be taken for its conservation (of the 
Anamalai Forest), so as to protect it from the serious injury which 
other forests have sustained.” 

Captain Cotton then submitted a report on the operations of 
felling and converting teak, the making of a road across the hills, 
and the settlement of the Colengode and Cochin boundaries. He 
also reported the number of good teak trees standing — 

III the Cochin disputed territory ... ... 107, OCK) trees. 

In the Colengode „ ... ... 28,000 „ 

In the (juvernmeiit territory ... ... 61,700 

Total ... 196,700 „ 

Minutes were written on the subject by Mr. D. Elliot, Member 
of Council, and by the Governor, Sir H. Pottinger, and in February 
1850 the Government sanctioned Lieutenant Michael’s services 
being retained. In February 1851 he was sent to Moulmein to 
learn the methods of dealing with heavy timber, in December 1853 
to the Kanara Forests, and in 1854 ke was formally appointed 
Superintendent of the Anamalai Forests. The published reports 
(selections from Madras Records No. V. of 1855) deal only with 
timber and roads, and there is no reference to conservancy. 
Lieutenant Michael, however, did more than this— -he brought about 
the lease of valuable teak forests from the Nambadi of Colengode, 
and he started a system of clearing teak seedlings, and young 
teak trees, of dry leaves and other inflammable matter in the 
forests, so as to protect them against injury by the annual fires of 
the dry season. 

In 1856 Lieutenant Michael went on leave, and Captain (later 
General) Douglas Hamilton was appointed in his place. He was 
in charge of the Anamalai Forests for several years, and at a later 
date after a regular Forest Department for the whole Presidency 
had been organised — -Captain Hamilton was succeeded by Lieu- 
tenant (now Colonel) Beddome. 
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About the time that Captain Cotton first drew attention to the 
Anamalai Forests, Dr. Cleghom was stationed as an Assistant 
Surgeon at Shimoga, in the Nuggur Division of Mysore. Being 
interested in botany and a keen observer, he remarked the 
wholesale destruction of forests in that district, chiefly through 
“ Kumri ” cultivation. It was mainly through his representations 
that the; attention of Sir Mark Cubbon, then Commissioner of 
Mysore, and of Colonel Onslow, the Superintendent of the Nuggur 
Division of that State, was drawn to the necessity of Forest 
Conservancy. Dr. Cleghorn’s name is mentioned in a Report on 
the Conservatfon of Forests, which the last-named officer submitted 
to the Commissioner in May 1847.* In consequence of this report 
and of Dr. Cleghorn’s representations, Kumri cultivation was 
stopped in the greater part of Mysore and Coorg ; and in i868» 
while on a tour of inspection through these districts, the writer of 
this paper had the satisfaction of seeing large tracts of country 
clothed with well-stocked young forests, which had grown up on 
the old Kumri clearings. 

In. 1850, the British Association for the Advancement of 
Science, at their Edinburgh meeting appointed a Committee to 
consider the probable effects, in an economical and physical point 
of view, of the destruction of tropical forests. The report was 
drawn up by Dr. Cleghorn, and was submitted to the Association, 
which assembled at Ipswich in 1851. The other members of the 
Committee were : Professor Forbes Royle, Captain R. Baird 
Smith, and Captain (now Lieutenant-General) Sir Richard Strachey. 
The report gave an exhaustive review of the question as it^then 
stood, and as far as it related to India, and it contributed much to 
induce influential members of the Government in India and at Home 
seriously to consider the necessity of organising systematic measures 
of Poorest Conservancy in India. 

In the Bengal Presidency it was Lord Dalhousie himself who, 
as Governor-General of India, carried through effective measures for 
the conservation of forests, chiefly in the newly-acquired Province 

♦RepiMt of the Twenty-First Meting of the British Association held! at Ipswich 
in July p.83. 
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of Pegu ; while in Madras Lord Harris took step.^ in the same 
direction. In August 1856, Dr. Cleghorn submitted a report to the 
Government of Madras', containing proposals for establishing Forest 
Conservancy. These proposals were sent up to the Government 
of India for sanction, which was accorded in November ; and on the 
19th December 1856, Dr. Cleghorn was appointed Conservator ' of 
Forests in the Presidency of Madras. An account of the work 
accomplished during the first five years of his tenure of this 
appointment is contained in three general reports and other official 
documents, which, with other important unofficial papers, will be 
found in a little book entitled Forests and Gardens of South 
Indiay published by Dr. Cleghorn in 1861, when compelled to come 
home on sick leave. This book has done much to promote Forest 
Conservancy in India. The reader must not expect to find in it 
the record of a complete and scientific system of forest administra- 
tion, the introduction of which, under the circumstances at that 
time, would not have been feasible. But the record of the work 
accomplished by Dr. Cleghorn during this period shows that he 
directed his attention to such matters as called for immediate 
action, and that his recommendations in regard thereto were in 
the right direction. He justly laid great stress upon the necessity 
of acquiring a good knowledge of the principal trees and shrubs, 
as well as of the climate, soil, and forest growth in the different 
forest tracts ; he arranged for the supply of timber, charcoal, and 
firewood ; and in regard to the protection of the forests, he studied 
the chief sources of injury, indiscriminate cutting, fires, and Kumri 
cultivation. The result of his persistent representations was that, 
by an order of May i860, the Government of Madras prohibited 
Kumri cultivation in Government forests without previous per- 
mission, and directed that this permission should be given spar- 
ingly, and never for spots in the timber forests. Dr. Cleghorn 
had thus accomplished for the Madras Presidency the same result 
which, thirteen years previously, he had helped to bring about in 
Mysore, and in both cases the result accomplislied through his 
persistent i^e presen tat ions has been most beneficial for the countiy 
and its inhabitants. Dr. Cleghorn was able to carry his point in 
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this matter, because he was known to be a true friend of the 
natives ; he entertained feelings of warm sympathy towards them, 
and had made himself familiar with their mode of life and system 
of husbandry. As a medical man his name was widely known, 
and he had acquired much influence among the native population. 
When urging the discontinuance of Kumri cultivation in Madras 
as he had previously urged in Mysore, he knew that he was 
proposing measures which in the end would be highly beneficial 
for the people themselves. Dr. Cleghorn’s single-minded desire to 
promote the welfare of the people was known to those who at that 
time were in influential positions in Madras, and the confidence 
which they placed in him was the secret of his success in this 
important matter. 

At a later period Kumri was unfortunately again permitted 
in Mysore, and in Madras the beneficial effect of the order of 
i860 has subsequently to a great extent been rendered nugatory 
by the tendency, which for some time prevailed in that Presidency, 
to regard as private property a large portion of the forest lands, 
particularly in South Kanara, that had formerly been considered 
to be the property of Government. These subsequent mistakes, 
though they have done great injury to the country and its 
inhabitants, do not in any ^way diminish Dr. Cleghorn’s para- 
mount merit in this matter. He paid great attention to a 
proper arrangement of cuttings, so as to secure the maintenance 
and promote the natural reproduction of the forests. Under his 
direction numerous new plantations were established, while exi.st- 
ing plantations were maintained and extended. Establishments 
for the protection and proper management of the "forests were 
organised in all districts. The time had not yet come for compre- 
hensive forest legislation, but local rules were issued by Government 
on his recommendation, which for the time being were sufficient. 

On Dr. Cleghorn’s return to India in November 1861, he was 
directed by the Governor-General in Council to proceed from 
Madras to the Punjab, in order to examine the forests in the 
Western Himalaya, with a view to obtain reliable information 
regarding the timber re.s6urces of that Province, and to institute 
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^ systematic plan of conservancy and inanaj^ement. The explora- 
tion of the forests in the hills occupied the summer months of 
1862 and 1863, while the winter months were devoted to the 
inspection of timber dep6ts, brushwood tracts of the plains and 
the preliminary arrangements necessary for the formation of the 
Department. His Report on the Forests of the Punjab and the 
Western Himalaya, which was published in 1864, sets forth the 
results of his work, and has been of great value in facilitating the 
organisation of forest administration in that Province and in those 
Native Sates of the Western Himalaya where it was possible, by 
means of leases, to obtain the control of the forests. His work 
received from the Lieutenant-Governor of the Punjab great praise, 
and the Governor^ General in Council expressed his concurrence in 
the high estimation entertained by the Punjab Government of his 
services. 

Meanwhile (in October 1862) the writer of the present j)aper 
had been summoned from Burma, where he had been in charge 
of the forests since January 1856, to advise the Government of 
India in the general organisation of Forest business. On his 
recommendation. Dr. Cleghorn was associated with him on the ist 
January 1864, and remained in that capacity attached to the 
Government of India until 1st March 1865. Previously, in August 
J863, these two officers had drawn up a joint memorandum, wliich 
was sent to the Government of Madras, and which urged the 
necessity of early demarcation of the Government and village 
forests in the Madras Presidency. These proposals were not, 
however, at that time approved by the Madras Government, and 
it may here be added that, in spite of the persistent representa- 
tions subsequently made on the same subject by the Government 
of India, no adequate action was taken in Madras towards effecting 
a separation of the various rights and interests in the public forests 
and waste lands until tlie Madras Forest Act was passed in 1882. 

In April 1866, while the writer of the present paper was on 
leave in Europe, Dr. Cleghorn was appointed to officiate as In- 
spector-General of P'orests until April 1867, when the thanks of 
the Government of India were conveyed to Dr. Cleghorn for his 
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long arid successful labours in the cause of Forest Conservancy in 
India. On his return to Madras, he resumed his work in that 
Presidency with his former zeal and industry. That, neverthe- 
less, during that period much less progress was made in the forests 
of Madras than in those of other Provinces of the Empire was 
due to the views of the Government of Madras, which at that 
time began to manifest themselves. Dr. Cleghorn retired from 
the service in 1870, but has since been employed every year at 
the India Office as a confidential adviser to assist Her Majesty’s 
Secretary of State in the selection of candidates for the Imperial 
Forest Service. 

When Dr. Cleghorn laid the foundation of an effective system 
of Forest Conservancy in Mysore and Madras, Forestry was very 
little known in India. A commencement had been made in several 
places, but Dr. Cleghorn was the first to carry out conservancy 
measures on an extensive scale. His aims were large and com- 
prehensive, but the single-minded devotion to the task which he 
had set himself gained the confidence of many who might other- 
wise have been hostile to the new measures advocated by him. 
A public resolution by the Government of India, of 10th January 
1865,* justly designated him as the founder of Forest Conservancy 
in India, and added — “ His long services from the first organisa- 
tion of forest management in Madras have without question 
greatly conduced to the public good in this branch of the adminis- 
tration ; and in the Punjab also Dr. Cleghorn’s labours have 
prepared the way for the establishment of an efficient system of 
conservancy and working the forests of that Province.” 

Since Dr. Cleghorn’s retirement from the Indian . Service, he 
has done much for the promotion of Forestry in Great Britain, 
particularly through the Royal Scottish Arboricultural Society, of 
which he became a Member in 1865, and of which he has been 
President on two occasions— from 1872 to 1874, and from 1883 
to 1886. It was in a great measure due to his exertions that the 
International Forestry Exhibition of 1884 was held with such 
marked success at Edinburgh. 

» P»rl»RinciitRry Return on. Forest Consei-vancy, Part I, India, 1871 p. 95. 
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LOSSES FROM FOREST FTRES IN THE ADI ROND ACKS 
IN 1903, 

The following extract from a publication issued by the United 
States Bureau of Forestry is of interest 

The fires caused no loss of human life, although several 
narrow escapes occurred. A few domestic animals are known 
to have been killed. 

For the game the results were more serious. The breeding 
and nesting season was at its height, and for this reason there 
must have been great loss of weak young animals and birds 
The bodies of several deer were found. The trout suffered severely. 
In a number of towns dead fish were seen floating down the 
streams. In one case several bushels of fish were found washed 
up on the shore of a lake near an inlet. Along the West Branch of 
the A usable River considerable destruction took place. On the 
Boquet River, two boys waded the streams and in a single 
day took 92 brown trout, weighing 74 pounds. The fish seemed 
hardly able to move, and were easily caught in the hands. In 
shallow streams the heat alone was probably sufficient to kill the 
fish. In deeper streams it seems more likely that lye leached 
from the wood ashes, or the finely divided ashes themselves, 
had a poisonous effect. In this connection the after-effects of fires 
on trout streams must be taken into account. Trout require clear 
cool water. The loss of heavy shade and the washing of impurities 
from burned areas into the mountain brooks cannot but have an 
unfavourable effect on the fish. 

The aggregate value of property destroyed, as reported 
from the best attainable source, amounted to a total area of 
$ 1,131,990. 

This comprises standing timber, logs, lumber, pulp wood, 
fire wood, tan bark, logging camps, houses, barns, hotels, cot- 
tages, sportsmen’s camps, bridges, and fences — all of these 
items are estimated at the commonly accepted value placed 
upon them in their locality. This varies considerably m the 
case of forest products, according to the varying expense of 
transportation to market more or less accessible localities. In 
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estimating the total loss, the following considerations have been 
borne in mind : — 

(i) The total area injured by fire has not been considered 
as a basis for this report but only burned-over lands within the 
Adirondack Park and its immediate neighbourhood. 

(Z) The constant and evident tendency of corporations and 
heavy landowners within the area canvassed was to minimise 
their losses — no doubt for excellent business reasons. One large 
Paper Company, which was known to have lost heavily, declined 
to give any information. 

(3) No allowance has been made for the considerable differ- 
ence in value between lands in private preserves and the rest of 
the Park. This difference is created by special use to which 
the land is put, but is none the less actual and marketable. 
Land which is of practically no value for timber may be worth $25 
an acre when included in a preserve. But it is worse than useless 
when burned over, since its ugliness depreciates the parts of the 
holding which may have been saved from the fire. A number of the 
Adirondack pre.serves were badly burned this year. The manager 
of one of them gives his loss as $ 225,000, though the actual 
commercial value of timber destroyed was probably not over 
$ 40,000. 

(4) Damage to reproduction, or the young forest growth, 
should be considered a heavy loss, since upon it depends the 
forest of the future. 

It will be seen that the accurate determination of the losses 
is an impossibility. The figures form a basis for an estimate of 
the actual money loss, and these are known to understate the 
damage which was inflicted. The careful consideration of these 
data and of the modifying considerations mentioned has resulted 
in the belief that the total damage and resulting loss is not less 
than $.3,5(X>,ooo. 

METHODS EMPLOYED IN FIGHTING THE FIRES, 

In New York the official care of the State’s interest in the 
Adirondack and Catskill forests, and the administration of the 
Adirondack and CatskiU preserves, are under the direction of a 



LOSSES FROM -FO NEST FIRES 


m 


*905] 

Superintendent of State forests. A Chief Fire Warden has charge 
under him of all matters of fire protection and prosecution of 
offenders against the fire laws. Both of these officers are appointed 
by the Forest, Fish and Game Commission. The Commission also 
appoints a Fire Warden in each forest town, upon whom rests the 
responsibility of fighting all fires within his territory. The towns are 
usually divided into convenient districts, each of which is guarded 
by a Deputy Warden. These Warden Officers are empowered to 
order any able-bodied man out to fight fire, and have full direction 
of the work. The State shares equally with the town in paying for 
such labour if the Warden certifies that the work was authorised 
by him and was actually performed. 

Had there been no such organisation the losses of this year 
would have been much more severe and extensive. In the main 
the wardens showed intelligence and zeal in the performance of 
their duties, and made a gallant fight against odds which were 
frequently overwhelming. In some cases they and their men 
worked fifteen hours a day for a number of consecutive days, some 
to be prostrated later by sickness following the long strain and 
complete physical exhaustion. The various communities and the 
State owe such men a debt which pay checks cannot cancel. The 
blame for the avoidable loss lies rather wuth the system than with 
the men. 

The most effective fighting was done from daybreak until 
about 9 o’clock in the morning. The fires were usually much 
deadened at this time of day, and the wardens took advantage of 
the fact, resting their men or acting chiefly on the defensive in 
the middle of the day, and renewing the attack towards evening 
w^hen the fires again lost some of their aggressiveness. Surface fires 
W'ere checked by raking away the litter on the forest floor in a path 
a few feet wide, which served as a line of defence from which the 
fire could be fought back as it approached. When water could be 
obtained the path was thoroughly wet down. Shovelfuls of sand 
were dashed upon blazing wood. Burning grass in the clearings was 
thrashed out with the bushy top of a young spruce or balsam, or a 
few furrow.s were turned with a plough across the track of the fire 
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But usually the presence of duff made it necessary to dig a 
trench from one to four feet wide down to the mineral soil, some- 
times completely encircling the fire. The roots were cut through 
with axes and mattocks, and the mass of petty material chopped up 
and shd^elled out. Often the sand was heaped against the outer 
side 6f the trench to protect the duff from sparks and heat when 
the fire burned through the inner side. Several wardens report 
digging I S to 20 miles of such trenches. 

When other methods failed or could not be used, the wardens 
resorted to back firing. Often the fires became crown fires, or 
were of such volume and heat that men could not approach them. 
In such cases trenches were prepared, and fire was applied all 
along the side next the approaching forest fire. If the trenches 
could then be defended successfully for a short time, the fires 
thus set would burn a distance back from the trench, thus clearing 
away much of the combustible matter and robbing the conflagra- 
tion of its energy when the two lines of fire finally met. Most 
of the wardens who employed this expedient report good success 
in its use, and some say that without it they could have made no 
effective defence at all 

These methods were fairly successful as long as enough help 
could be had and there was po strong wind. But about May 28th 
to June 3rd (the latter being the worst day) high winds occurred in 
the Adiroridacks, fanning smouldering fires into activity. As a 
result fire fighting became generally ineffective ; the woods 
became so hot and smoky that everyone was compelled to take 
refuge in the clearings and to confine his efforts to an attempt 
to save the threatened cottages, camps, hotels, and farm buildings. 
The destruction of the entire region seemed not at ^11 improbable, 
for in the dense pall of smoke it was impossible to tell where the 
fires were. In some localities these unseen fires could be heard 
distinctly, and the nights were almost as bright as the days from 
the glare. People frequently slept on the floors to avoid the 
smoke. 

It was only the timely appearance of heavy rains, beginning 
June 7th, that brought the fires under control. Hundreds of men 
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dropped their tools that day and slept the sleep of utter physfcat 
e^haustiott. of strain would have beaten down all 

defence. 

Fire fighting had been carried on practically without cessation 
for six weeks. It cost the State, local authorities, and corporations, 
taken altogether, somewhere in the neighbourhood of $175,000. 
Each town must pay one-half its authorised fire bill. This will 
work hardship in many towns of small population, for the bills of 
some of them amount to as much as $10,000 or 12,000. To meet 
one-half this amount will require a decided rise in rate of taxation, 
or possibly the issue of bonds. 

Forest Administration in Mysore. — We have received 
several lengthy communications from the Conservator of Forests, 
Mysore, with reference to the review on the management of the 
forests in that State which appeared in our issue of December last. 
We regret that owing to the heavy demands made upon our space 
we are unable to devote more of it to this matter. In his letters 
the Conservator repeats the remarks which appeared in full in 
his communication to the Madras Mail last year, which we have 
already noticed. The gist of his contentions appears to be that 
the writer of the review in question has quite failed to grasp the 
forest situation in Mysore, and that far from being in a backward 
state the forest management, under its present Conservator, is 
in a high state of efficiency. We feel confident that our readers 
will be extremely interested to receive this assurance coming 
from such a quarter. We trust that the great number of 
important questions demanding attention in our columns may not 
preclude the possibility of our devoting space to a notice of the next 
Forest Administration Report of this State. 

Timber Supply in America. — At the American Forest 
Congress to-day (January 6th, 1905) the Railway officials mentioned 
that the supply of white oak and yellow pine would be soon 
exhausted, and suggested the cultivation of the yellow locust tree. 
It was stated that the railways paid $45,000,000 annuall)' for wooden 
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ties (sleepers) for which there was no substitute. Referring to 
deforestation, Mr. Roosevelt said that if the present rale continued 
a timber famine would be inevitable. Mr. Roosevelt pointed out 
that he had repeatedly recommended to Congress the creation of 
a national forest service, concentrated in the Department of Agri- 
culture. The President stated that he was glad ithat Western 
sentiment favoured the setting aside of national forests which the 
administration’s policy would render more actively and perma- 
nently useful. Much remained to be done, but permanence of the 
timber supplies was more nearly assured at present than it was 
previously, 

The Rli'LE in Cold Climates. — Among the experiences 
gained by our soldiers in Tibet was that a rifle taken to a very 
cold climate needs special care if its efficiency is to be preserved. 
In this it is very human, and the importance of properly protecting 
the mechanism of rifles in such circumstances has led to the issue 
of the following Army Order — Rangoon oil when subjected to 
great cold becomes thick and causes misfires by checking the 
action of the striker. In cold climates, therefore, Russian petro- 
leum oil (/.^., paraffin oil) will be substituted for Rangoon oil, and 
may be drawn in lieu of it in, places where the temperature falls 
below I o'" Fahrenheit. The removal of all oil from the firing 
mechanism and the substitution of paraffin sparingly applied is 
a precaution that should be inculcated on all troops operating 
in places where the temperature falls below the freezing point 
of oil. 

Swedish Forests amd Saw Mills in Ancient Times. — 
The Norrland forests have from time immemorial been so extensive 
and dense that they were considered almost imixiiietrable, but 
since the country became more and more peopled they were so 
greatly trenched upon that the Government was soon compelled to 
take them under its protection. 

By a bill in 1542 King Gustaf I declared that all such 
possessions which lay far distant from the villages should belong 
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to the Government and Crown of Sweden. Trespasses against this 
royal ukase were certainly punished during the lifetime of this 
vigorous king, but misuse of the forests gradually crept in, because 
the Crown omitted to guard its reputed estates. Owners of farms 
included in their estates and villages miles of distant Crown forests, 
the territory of which some times extended to the mountains. To 
check such undue interference a royal ordinance was issued by the 
great economist Carl XI on 13th December i ( 38 3 to governors, 
etc., to protect the forests. Further forest orders were issued in 
1730, 1734 and 1741. That the foregoing were not sufficient 
protection for the forests appears evident from the complaint of the 
mineral surveyor in Vesternorrland thirty years later. 

Camphor in Ceylon. — At a recent meeting of the Ceylon 
Agricultural Hoard H. E. the Governor read interesting extracts 
from a letter which he had receiv'ed from Sir Thistlfeton Dyer, 
Director of the Royal Botanic Gardens, Kew, London. Sir 
Thistleton wrote: “ I have long urged the cultivation of camphor. 

I believe it is much in demand in the mrinufacture of celluloid, and 
the Japanese virtually have a monopol)’ of it in Formosa. Apart 
from this the wood ought to ha/e a commercial value.'' Sir John 
Keane, who has visited For.nosa, told a representative of the 
Tiities of Ceylon that camphor wood was ver)^ hard and durable, 
and the river boats in Formosa used to be entirely composed of it. 
But now it was required more especially for the manufacture of 
camphor, rhe Japane.se, said Sir John, cut down the camphor 
trees entirely — they grow in virgin forests — and prepared the 
camphor from the hard wood in the centre of the trunk, which 
naturally yielded a larger supply than the trimmings do as in 
Ceylon. Sir John said he understood that in Ceylon only the 
branches were lopped off and used. 

The New Forest of Dean School of Forestry. — Mr. 
Stafford Howard, Commissioner of Woods and Forests, is consider- 
ing the advisability of admitting a limited number of working 
woodmen frpm 21 to 25 years old into the new School of P'orestry, 
Forest of Dean. 
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Rubber and Fibre Cultivation in Madras.— Important 
experiments are being made in the production of rubber and fibres 
at the Government plantations at Benhope, Hurliyar and Katlar 
in the Madras Presidency, where their cultivation has attracted 
much attention from planters and others in Southern India who 
have taken up the exploitation of these products in addition to 
tea, coffee and cinchona. 

Apiculture in the Khasi Hills.— The Assam Agricul- 
tural Department are taking steps for the improvement of apiculture 
in the Khasi Hills, one of the few places in India where it is said to 
be systematically practi.sed. The method of rearing in those hills 
is crude, and said to be not unlike the old system of rearing bees in 
skeps practised at Home. It is intended to bring the bar-frame hive 
to the notice of the Khasi rearers after careful trial at the Govern- 
ment Experimental Farm at Shillong. Apiculture, as an important 
industry, is practically non-existent in India, but that money can be 
made out of it is testified in a recent official report on the pro- 
duction of bees-wax in the country. 
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FOREST ADMINISTRATION AND REVENUE MAKING. 

A decade ago an important pronouncement on Forest policy 
was issued by the Government of India.* The Resolution contained 
a masterly summary of the case for the forests as it stood at the 
time ; existing defects in the administration were pointed out 
especial attention being drawn to the directions where the manage- 
ment pressed too hardly upon the ryot ; the Paper then proceeded 
to lay down the lines which it was desired should guide Uieir future 
policy. We may shortly summarise these latter. They have been 
often quoted and were dealt with in leaders published in the Pioneef^ 
two years ago. The principle was enunciated that considerations of 
revenue from district and village forests should ordinarily be 
subordinated to the satisfaction of local requirements and to the 
contentment of the peasant ly. This principle was chiefly to apply 
to village and district forests, from which local needs are chiefly 
drawn. The Resolution classed the great timber-producing reserves 
as “forests which afford a supply of valuable timber for commercial 
purposes,” and stated that these were to be managed mainly on 
cornmercial lines as valuable properties of, and sources of revenue 
to, the State. We have italicised the word ‘commercial ’ for reasons 
which will be apparent later. 

In a February issue of the EngiishmanX a leader appeared in 
which, under the significant title of ‘ Revenue hunting in Forest 
Administration,’ the writer endeavoured to show that certain of 
the principles laid down in the Resolution are not only not being 
carried out by Local Governments in the manner intended by the 
Government of India but that the intentions of this latter are 


* Resolution No. 22 F* of October 19th, 1^94. 
t The * Pioneer,* February 25th and 27th, 1903* 
t The Calcutta * Englishman,' February 13th. 1905. 
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apparently misunderstood. The writer, who displays a considerable 
knowledge of the subject on which he descants, acknowledges that 
full credit should be given to Local Governments for having carried 
out to the full the Government of India’s wishes as regards supply- 
ing the ryots with their requirements in the way of free 
produce and grazing. It would have been difficult to do otherwise 
when we read in the last Annual Report of Forest Administration 
in British India* that produce to the value of Rs.33,21,957 (or 
one-sixth of the gross revenue collected in the State forests) was 
given free to those resident in the neighbourhood of the fore.sts, 
and that the value of free grazing equals the amount of revenue 
collected under that head. The leader-writer however, continuing, 
pertinently ?i.sks “Why was it not then declared that if the .subordi- 
nation of revenue making to the satisfaction of local requirements 
held good for the minor forests and reserves nearest to the villages, 
many of which forests will eventually disappear, revenue consi- 
derations must for at least equally strong reasons be assigned 
a secondary place in the management of those great permanent 
State forests with which the villager is less concerned ? The cor- 
rect answer is that, however much the proposition may be 
contested in theory*, the Fore.st Department was then and is still 
regarded as primarily an agency for the collection of revenue.” 

In support of his contentions the writer instances the various 
forest reports of Local Administrations and the Government criti- 
cisms upon them, noticing the marked prominence given in these 
latter to the financial balance sheets ; he points out that in the more 
backward localities, where few or no regular working plans exi.st, 
the chief question appears to be ‘revenue hunting,’ and in a subse- 
quent paragraph writes ‘ In a province which prides itself on a 
settled forest admini.stration and whose collection of standing forest 
orders is at least weighty in avoirdupois, the native forest officials 
are formally discouraged from entering their forests, unless for every 
journey or day’s work noted in their diaries they can show that they 
have made revenue. Consequently many of these reserved forests 
have been so assiduously hunted over for anything which shall sell 


* Vide p, 41 oHhlfii volume. 
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for revenue that all mature and half-mature saleable trees have been 
cut out, while the legitimate revenues of future years have been 
anticipated for several decades to come. Yet the local authorities,, 
from motives of economy (save the mark !) and in view of the 
small total provincial revenue realised, hesitate to spend the few 
thousand rupees which would enable them to procure an adequate 
supply of trained native officials from Dehra Dun and to per- 
manently organise the forest operations.’ 

The writer holds that in some parts of the country the 
responsible authorities fail altogether to realise that Government 
in respect of its reserved forest property especially is in the 
position of a trustee whose bounden duty is not merely to conserve 
but also to improve the estates confided to it as the guardian of 
public interests in the days to come. He states that case after case 
might be mentioned where this principle is being defied in the 
hunt for revenue. He insists that the sole justification for ‘ reserv- 
ing ’ a State forest in India (/. e., for declaring it public property 
and placing it under a severe penal law) is that the forest is 
required permanently for the welfare of the country generally, and 
that this carries with it an absolute obligation to maintain and to 
enrich it, if it needs enriching, as it almost invariably does. This 
obligation, he state.s, is being often overlooked or purposely evaded. 
The writer certainly has the argument on his side when he alludes 
to the training of the subordinate staff. A forest is a bank, and it 
is needless to say that the higher the efficiency of the staff the 
richer will that bank become. 

Continuing, the article maintains that charges for the 
improvement of the growth and the future timber are usually 
promptly negatived either because no immediate profit will ensue 
or because a certain fixed quota of provincial nett revenue must be 
forthcoming. The ' point is, ’ he says, ' that future interests are 
sacrificed to present needs. This is mere lumberer’s work, not 
State forest economy.’ 

Whilst we are of opinion that the writer has perhaps not stated 
his case with that impartiality which such a subject requires, his 
article undoubtedly provides food for serious reflection. The 
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question is not here alluded to for the first time, and few, and least 
of all the layman himself, could peruse the provincial reports of the 
last decade and the Local Government Resolutions thereon and fail 
to perceive that the question, one might term it the principle, of 
revenue making does unduly influence that of the management of 
the great timber reserves of the country, as far as the Local 
Governments themselves are concerned. 

The writer of the article under consideration has pointed out, 
the reasons which led to the reservation of these reserves, but asks 
whether the spirit in which they are being managed is in concurrence 
with that of the Government of India Resolution of 1894. On the 
other side We have the question often put why, with a Forest 
Department in the country, is it not always possible to meet local 
provincial requirements of timber? The answer is comparatively 
simple, and yet it is possible that it has not been realised as widely 
as should be the case. 

It will be admitted that in all commercial requirements it is to 
the open market that one must turn to ascertain the true price 
of a commodity. In India we see the Railway Engineer. 
Roads and Buildings, Mines, City Corporations, etc., going to this 
market, and the timber they obtain there is not invariably India- 
grown or even if so it may not.come from the Government Reserves. 
What are the reasons for this apparently anomalous state of affairs ? 

1, There still exist in the world great virgin forests under 
no sort of State control where the lumberer holds sway. The timber 
extracted from these pays no royalty or, if any, a negligeable amount, 
and thus the wood can be put on the market at a rate which will 
cover cost of extraction and lumberer’s profits. It wifi be easily 
understood that such timber can easily compete with the local 
product of even distant countries where the proprietor naturally 
wishes to obtain the value of his wood, irrespective of the cost of 
extraction, carriage, and perhaps middlemen’s profits. 

2. The accessible forests in India had been practically ruined 
by a long course of neglect when the Forest Department was 
formed, and true forest conservancy, which aims at bringing on to 
the ground a normal crop of trees, entails the closing of such 
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forests to heavy cutting. In other words, selection fellings are 
necessary, and this means the removal of trees here and there over 
the area with a consequent small profit on the transaction and an 
increased price on the wood extracted. 

3. Forests which still contain large timber in considerable 
quantities are at present so inaccessible through the absence of good 
provincial intercommunications that they are practically unexploit- 
able. 

The large virgin forests alluded to under r are rapidly being 
cut out, and it is becoming more evident each day that another 
decade or so will see supplies from this source at an end. States will 
then have to rely on their own forests to supply them with the 
timber which is so indispensable to their requirements, and the price 
of that timber in the open market will have then reached its real 
value, not the fictitious one which at present rules owing to 
the operations of the workrs lumberers. It may by then be hoped 
that our provincial intercommunications will have considerably im- 
proved. Thus India will then have to depend upon — 

(rt:) Its at present inaccessible forests (by then accessible?) 

(/;) The timber reserves which the Department are now striving 
to bring back to their formerly undoubtedly fine condition. 

It is with these latter that the criticiser of Local Government 
policy concerns him.self, and we fear that we cannot altogether 
disassociate ourselves from the epithet of ‘ lumberer ’ in respect 
of these forests. The term is to some extent, probably though a mis- 
apprehension of the true position of the case, justifiable, for in some 
parts of India the idea of forest management is that the lumbering or 
commercial aspect of the work is the one which should be primarily 
held in view by the Forest officer. We have seen quite recently a 
Local Government deliberately drawing the attention of its 
Forest officers to the fact that they are firstly and pre-eminently 
timber merchants ? Surely the very first principle of true forest 
conservancy, the first consideration of all countries who have forest 
estates, is their duty to posterity, and in the interests of^hat posterity 
their authority is exerted towards restraining the zeal of the ‘ timber 
merchant’ Forest officer. We all know how easy it is to mark over an 





INDIAN FORESTER 


[«AY 

area for felling if the order is that revenue is to be the first consider- 
ation. The lumberer requires no special course of scientific training. 
The anxiety and mental strain commence when tree-marking for 
removal on true scientific principles has to be carried out, and to fit 
him for this duty the Forest officer goes through the most expensive 
course of tuition obtainable in England at the present day. Further 
what does lumbering in a State forest mean ? The wood taken 
from it must be placed on the open market, and under present con- 
ditions has there to compete with the product which has paid no 
royalty on the timber. The consequence is that the wood from the 
State forest which, if held over for a few years would fetch its real 
value, is now sold at a price far below it and for one at which it 
could never be grown. The forests of India are a great inherited 
property, but although the inheritor has not had to put out the money 
which produced them, that monetary value is there and is being 
thrown away by lumbering and enforced sales. 

We have noticed this question at some length because, whether 
the case for revenue hunting in forest administration has been over- 
stated or otherwise, a feeling undoubtedly exists that in parts 
of India the 1894 Circular has been misunderstood in an important 
particular and where such a misunderstanding may result in serious 
harm to, or at any rate in greatly delaying the restoration of, the 
normal crop in the gieat timber reserves of the country. Should 
this really be the case we would suggest for consideration the 
advisability of a clear definition of the term ‘ commercial ’ as used in 
the sentence of the Government of India Resolution to which 
we have reterred. We may say that we feel confident that Local 
Governments have equally as strongly as the Government of India 
the true interests of their great and valuable forest estates at heart 
and that their desire is to bequeath them to their successors, not 
only in their present state of efficiency, but greatly improved as a 
result of their own administration. 



SCIENTIFIC PAPERS. 


A FURTHER NOTE ON THE PRESERVATION OF BAMBOOS 
FROM THE ATTACKS OF THE BAMBOO BEETLES 
OR SHOT-BORERS. 

In the Appendix Series of the Indian Forester [kx\x — 12, 
(1903)]* some notes were given upon the life-history of one of the 
minute bamboo beetles, or * shot-borers’ as they have been popularly 
called, and the question of the preservation of the bamboo from 
their attacks was discussed. The effects of the latter are well 
known. The insects tunnel into the stem and reduce its wood-struc- 
ture to powder. It is some years now since Mons. P. Lesne of 
the Paris Museum, at the request of the authorities of the Indian 
Museum in Calcutta, examined sets of specimens of these beetles 
sent home to him. Mons. Lesne reported that the smaller of the 
two beetles received was a widespread insect known as Dinodefus 
minutus^ the second of the two a species unknown to Science, which 
he named D. pilifrons. Up to the year 1903 it was generally sup- 
posed that these two beetles worked in company, and that they 
were to be found distributed throughout India.-f 

Although the researches which are being instituted into the 
life-histories, habits and distribution of the two species are by no 
means complete, it has been shown in the note to which allusion 
has been made above that the beetle almost invariably) if not 
invariably, responsible for the riddling of bamboos in Calcutta 
(and possibly to the south throughout the Madras Presidency) is 
D. 7 ninutus, whilst its confrere D. pilifrons would appear to confine 
itself to Upper India. J 

A series of experiments and observations were conducted at 
the Indian Museum throughout the greater part of the year 1903 

note on the preservation of bamboos from the attacks of the baiTjl)OD beetle or 
* shot-borer.' 

flndian Museum Notes* I, 43 ; III, 123 ; IV, 135 ; V, 1C6. Inj. Ins. Ind, For. 
p. 42. 

$ Vid» Depart, Not, Ins. wh. aff. For. No. 2, 168 
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(as fully detailed in note in the Appendix Series) with a view 
to ascertaining whether it was possible by impregnating or soaking 
the bamboo with some preservative material to protect it from the 
shot-borer’s attacks. It may be mentioned that incidentally, in 
the course of these experiments, a large amount of information 
was obtained on the life-history of D. minutus and of the reasons 
which lead,/ to its being such a pest within the area of its 
depredations. 

The bamboos experimented with were some from a lot received 
at the Government Telegraph Workshops in Calcutta from 
Northern India. They had been cut in the cold weather of 
1902-03. As already explained in the previous note, these 
bamboos were to be converted into field telegraph posts, and in 
the hope of giving them some protection against the shot-borer 
pest they were subjected to a series of soakings in water, copper 
sulphate and Rangoon oil. For over eight months untreated 
bamboos and those treated with one or more of the above solu- 
tions were kept under close observation, all the lengths ex- 
perimented with having been received direct from the Workshops, 
chosen at haphazard by the Superintendent. As a result of the 
carefully recorded observations throughout this period it was proved 
that the untreated bamboos ‘ were invariably attacked by the 
shot-borer, D, minutus^ within a couple of months, i. betvveen 
March and May ; that soakings in water alone or water followed 
by immersion in the copper sulphate solution were equally 
innoxious to the beetles ; but that those bamboos which had 
proceeded the stage further ^.nd had been soaked in the/ Rangoon 
oil were immune from subsequent attack by the pest. It was 
shown that the insect passes through no less than five generations 
in the year, different swarms of adult individuals appearing in 
April, June, July, September and October, and that the attacks of 
one or more of these generations with those of their resultant grubs 
would ordinarily have reduced the bamboos, if untreated, to 
powder ; it was therefore held to have been proved as a result of 
the experiments that the life of the bamboo had been lengthened 
by at least a year as a direct result of the lildipr^nation. 
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It has since been jx>ssible to trace the history of these treated 
bamboos, all of which were converted into field telegraph posts, 
a stage further in their career, and the evidence that has been 
obtained both by the use of the posts in the field and, equally 
important, by their storage in an open shed without any special 
protection being afforded to them in the Workshop yard points 
to* the wonderful efficacy of the oil treatment. It is the purpose 
of this supplementary note to give publicity to this faetj firstly, 
owing to numerous enquiries as to the necessary treatment to be 
given to the bamboos, having been received from the Public Works 
Department, and, secondly, because the oil treatment for the 
preservation of bamboos may be said to have now passed the 
rubicon of the ‘ lilxperimental Stage’ and to have reached the arena 
of practical utility. 

To go back to the bamboos converted in 1903. Some of them 
were sent up that year for service with the Tibet Mission. They 
were returned to store in Calcutta about the beginning of the pre- 
sent year, and Mr. L Truniger, C. I. E., who was in charge of the 
Field Telegraph with the Mission, has stated that they had fully 
answered expectations. Some of these returned posts were 
Inspected by the writer in the yard at Calcutta towards tlie end 
of March last. Although it was two and a half years since they 
were cut in the forests of Upper India and close upon two years 
since they were treated with the oil, they showed no trace of attacks 
by the Dinodevus beetle. It may be contended, and justly, that 
throughout 1904 these posts had been at an altitude greatly above 
that at which either of the .shot-borer beetles could, or do, live, 
and that they were thus safe from their attacks. This was so, but 
the same argument does not hold good when we come to consider 
those converted bamboos which remained throughout the year in 
store in Calcutta. An inspection of these has shown that they have 
remained equally immune from the pest. Most are aware how 
short is the life, economically, of the bamboo after it has been cut, 
and many know the difficulties which stand in the path of the lance, 
the tent-pegging and hog-spear purveyor. The resqlts that have 
attended the treatment of the 9,000 bamboos in 1903 are well worthy 
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of the considei'ation of these latter, for on present observations it has 
b^n shown that the impregnation with the oil leaves the bamboo 
strong and serviceable two and a half years after it has been cut. 
Arrangements have been made to keep some of these posts under 
continuous observation with the object of ascertaining the longevity 
to which the treatment enables them to attain. That the Telegraph 
Depaitment has the fullest confidence in a discovery the full credit 
of which chiefly belongs to it, is borne out by the fact that an addi- 
tional 30,000 bamboos are at the time of writing being put through 
the treatment and converted into field telegraph posts. It may be 
stated that the recommendations of the previous note are being 
followed, the bamboos being first soaked in water for five days 
(this is very necessary for reasons previously given), allowed to 
dry for several days, and then re-soaked in the Rangoon oil (crude 
petroleum), this latter, as used in the Workshops, having the con- 
sistency of treacle. 

That the use of the bamboo as a field telegraph and tele- 
phone post has a great future before it has been proved by the 
Japanese in the present campaign. The following note upon the 
Subject appeared recently in the Pioneer^ : “ Every general of 
brigade in the field is ‘ at the end of a wire ’ which his divisional 
commander controls and the generals of divisions afe in touch by 
telegraph or telephone with the corps commander. The engineers 
run wires after the columns with marvellous rapidity. Firing is heard 
somewhere at the front. A detachment of engineers emerges from 
headquarters, pack ponies carrying bundles of light bamboo poles, 
while coolies and carts follow them with coils of slander copper 
wire. The poles, which have pointed ends, are quickly planted, the 
wire .spreads out as fast as men can uncoil it, and a field telephone 
is at work.” As having a bearing upon the experiments and results 
attained in India, Mr. Y. Hara, Chief of the Japanese Forest Bureau, 
was addressed with the object of ascertaining whether the bamboo 
field posts u.sed by his countrymen were subjected to any treat- 
ment His reply would .seem to .show that in this matter Japan 
is in the position occupied by India before the discovery of the 
* AIlMhabad, P/ofwv, October 19(04. 
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oil treatment. He wrote : “ In answer to your enquiries with regard 
to a protection of our bamboos, I would state that although the 
method in preserving bamboos in the field is not well known, there 
are three processes of treatment generally adopted by our people — 

(1) The season of cutting — September and October. 

(2) The fumigation in sulphur. 

(3) Application of both of these processes.” 

E. ?. Stebbing. 


ORIGINAL ARTICLES. 

FORES'l’RY EDUCA'riON IN THK UNITED STATES. 

HY (t. HKWI'IT MYKRS, M. F. 

EXPERT, U. S. BUREAU OF FORESTRY. 

During a recent tour of India, I have been particularly 
impressed by the similarity of many of its forest problems to 
those of the United States. It is clear to any forester visiting 
the two countries that in spite of the difTerence in the species of 
trees composing the forests the methods of sylviculture used in 
India are directly applicable to many sections of the United 
States. The handling of llie spruce and deodar of the hills is 
far more instructive to the American forester who is interested in 
the coniferous forests of the North-Eastern States and the Western 
mountains than the forests of the Alps. In the same way no 
European forest would help the American in handling the long-leaf 
pine of Georgia as much as the long-leaf areas of Northern India. 

It is of greater value to us to study how others have worked 
under conditions similar to ours at the present day than to study 
forests which have been under management for a centur)\ The 
same is true of the work of organis;ition, preparation of working 
plans, methods of inspection and control, and fire protection. What 
I have said of the similarity between the problems in India and 
America IS likewise true of forest education. The question of 
training officers of the superior service is specially prominent in 



INDIAN FOHESTER 


[may 


«S4 

li^dia at lhis time, on account of the abandonment of the Cooper’s 
Hill College and the establishment of a Department of Forestry at 
Oxford. What is being done in America in technical education 
may therefore be of interest to the readers of the Indian Forester, 

A great deal has been written in the newspapers of different 
countries about the enormous saw mills of America, the large 
scale on which lumbering operations are conducted, the immense 
waste through fire, the loss by timber-stealing, the injury to the 
forests by grazing, and so forth. An impression has thus been 
created that the forest conditions of the United States are as bad 
as any in the world. Until very recently, this charge was justified, 
and as yet we have made only a small beginning. But during the 
last ten years, the United States has made a greater advance in 
forestry than any other nation in double that length of time. Ten 
years ago, the Federal Government had a small division of forestry 
under the Department of Agriculture, for which an annual appro- 
priation of some 25 ,(XXD dollars was made. This division was 
engaged altogether in the work of research and a propagandism. 
There were no Federal reserves, although several national parks 
had been established to preserve natural scenery in the mountains 
of the west. At that time there were only half a dozen trained 
foresters in the country ; rio forest schools, practically no forest 
literature, and relatively little public interest in the subject. 

To-day the Federal reserves in addition to the national parks 
•amount to over sixty million acres, and many million acres are 
under consideration for reserves. The Federal Government is now 
spending annually about three-quarters of a million dollars for 
administration, protection of reserves, and in research work.* The 
States individually have also begun to establish reserves, among 

* Unfortunately, the forest work of the Federal Government at present is divided 
among three different departments, and the administration of all the public lands has 
always been under the generHl land office of the Department of the Interior, The forest 
rescrvesaretherefore administered by that Department. The Geological Survey, also 
in the Department of the luteiior, has had charge of the survey, mapping, and demar- 
cation of the reserves, and in couiiection with this work has carried oh reconnaissance 
cacaminations of the forest. The work of researuh, the study of growth, the effects of 

and grazing, and similar scientific work, fall naturally to the scientific department 
the Gbveriirtjent, namely, the Department of Agriculture. Under this Department 




Stooe Cottage; one of the Btdidings of the Forest School in Milford^ Penn. 
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which is New York with million acres, Pennsylvania with 
several hundred thousand acres, and other States, notably Michi- 
gan, Minnesota, Connecticut, and Massachussets, each with a 
nucleus for State reserves. These State reserves show the serious 
interest now taken in forestry in various parts of the country as 
these reserves have been established under the necessity of buying 
the lands from private owners. There is likewise a good prospect 
for a large Federal reserve in the Southern Appalachian Moun- 
tains which will have to be purchased at an expense of about ten 
million dollars. About twelve States now employ the State 
Forest Officers to administer the State lands and to create public 
sentiment. State work has been considerably retarded by the 
disinclination of the State Governments to adequately pay their 
Forest Officers and to appoint men of proper training. 

There is a National Forest Association which has a rapidly 
increasing membership, now numbering some three thousand 
members, including foresters, lumbermen, owners of large estates, 
and game-preserves, etc. In fact, the membership includes men 
and women of all sorts and conditions in all parts of the country 
who are interested in bringing before the people the great advan- 
tages which will accrue to our national welfare, if we accept the 
opportunity afforded by the newness of the country, to take hold 
of sound principles of forestry at an early period in our history. 
A National Congress is held annually under the auspices of the 
National F'orestry Association at which papers are read, current 
questions discussed in a more or less popular way, and resolutions 
passed upon points that affect the proper use of forests. At this 
winter meeting there are invited to be present men interested in 
various occupations affected by forests, such as lumbering, grazing, 

is the Bureau of Forestry, which is now engaged chiefly in work of research, in 
advising the land office in technic tl forest matters, in assisting private owners by 
personal advice, in co-operating with the several States in developing their forest 
policies, and so forth. This dividing up of the Federal forest work has led togi'eat confu- 
sion and waste of energy A strong effort is being made to consolidate under the 
Department of Agriculture all Federal foi est work. As soon as this is accomplished 
the administrative service may be rapidly developed by Mr. Pinchot, Chief of the 
Bureau of Forestry, who has under him a strong staff of trained foresters. 
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irrigation, wood-pulp manufacture, mining, and so forth. Besides 
the regular business of the Association, one day is given up to the 
discussion of questions affecting each of the.se industries. A sum- 
mer meeting is also held which is confined to forestry alone. It 
is expected that these conferences will be of great value in diffu.sing 
a correct knowledge of what forestry aims to accomplish and in 
showing the foresters themselves what opposition they will have to 
face. There is a Society of American Foresters whose membership 
is limited to those who have accompli.shed some work of import- 
ance to foi*estry. This Club^s headquarters are in Washington, 
whei*e bi-Wcekly meetings are held for the discussion of technical 
matters. An election to membership in this Society is a distinc- 
tion, although little is known of it outside of the profession. 
There are also numerous State Forestry Associations whose objects 
are the same as those of the National Forestry Association. 

The National Association has an official organ knt>wn as 
Forestry and Irrigation (formerly The Forester'), This periodical 
is published quarterly at Washington and contains some articles 
of a technical nature, but for the mo.st part its character is that of 
a popular magazine. 

As in the early stages the development of forestry is still 
governed by the supply o*f trained men, officers in the Indian 
service will readily see how quickly, in a country like the United 
States, a small number of trained men is swallowed up and lost in 
the vast amount of work to be done and the rapid development 
of new branches of work. Step by step with this development 
and broadening of sco^^e, a distinctl)’ American profession of 
forestry has appeared, and it has become evident that men who have 
had only European training are not competent to fill the positions 
now opening in the United States. At the present time such men 
cannot pass the Civil Service Examinations for eligibility to the 
Bureau of Forestry without the addition of a field training in the 
United States. This is a very recent condition of affairs due to 
the rapid raising of the standard for these eligible lists, which in 
turn is due to the establishment of American technical forest 
schools. 
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Up to 1898 it is safe to say that the prospective forest student 
would have been advised on all sides to go to Europe, probably to 
Germany, and, what is more, to stay there from one to two years 
according to previous knowledge of the language, then to return 
to the United States and begin practical work in the Government 
service. At present sounder advice would be that he should first 
study at an American school and then go tt> Europe for a stay of 
two to five months according to the time at his disposal. As for 
the best country for an American to visit, this depends primarily 
on whether the student knows French or German. Beyond this 
the relative value of French and German is a point open to 
discussion, into which I will not enter. The point I wish to make 
is that in the course of the past five years the standard of forestry 
education has so changed in the United States that now the home 
school training is the essential thing and the European trip is at 
most only supplementary, and it seems probable that the near 
future will see a still further change in the same direction. Formerly, 
the European training was supplemented by various sorts of 
instruction and practise at home, and it was not until 1898 that 
the opening of a Forestry Department at the Universit)' of the 
State of New York (“ Cornell ”) and of the Yale Forest School t\v() 
years later made it possible for the prospective forester to begin 
his professional training at lioine. That home schools of forestry 
were demanded is .sufficiently shown by the increa.se in the enrol- 
ment at the Yale School from seven in 1900 to .sixt\' or more 
during the current year. That a home training is the be.st for 
practical work .seems evident if one considers how peculiarly its 
own are the forest problems of any country, when viewed in the 
broadest sense. Of course, there are certain sciences whose prin- 
ciples are universally applicable, such a.s structural botany and 
morphology, mathematics, entomology and geology, and to a cer- 
tain extent the art of sylviculture as well, but all the.se for^n only 
a fraction of what every practising forester mu.st know. On the 
•Other hand, how can any main (and much less a boy fresh from 
$chpol or college) learn in Germany the problems of transport 
which hO' must face in the United States, or leani to estimate or 



, INDIAN FOtiKSTEn [may 

” ^ standitig- tiniber orjleani to cope with the complexities of 
liend’ tenure and labour problehfi's in British India ? Needless to say 
a* foreign country not thfe place to , learn forest botany or the 
peculiarities of the ; people with whom he is to deal. This last 
point is^ pne; of vast importaJi^ce in the United States ; the forester 
inwst: not only Jearn to deal with the kinds of men who will be 
his future sufjeriors and subordinates, but he must also have a clear 
comprehension Of the view-point of lumbermen, farmers, cattle^ 
men*: and^iSheep-men, railroad managers and wealth)^ landowners. 
M<^t; of . all; %hy should a man who is to practise extensive, or 
perhaps ev^ rudimentary^ forestry learn his profession in a country 
.\yhere, a thick population, a large peasant class, a paternal form of 
Gpyernment; and a long settled forest administration give tbe key 
to the instruction which he will receive and the principles which 
>vhl underlie his forestry sense ? How is one to learn constructive 
forestry in a country where forestry work is administrative 
routine? To be sure, much of the forestry work in the United 
States will eventually be administrative fn the service of the 
Federal Government, in that of the individual States, or large 
corporate or private holdings. Now, however, the bulk of work lies 
in developing and encouraging public sentiment in favour of 
forestry, and in research work which shall furnish necessary data 
for proper administration when the country is ready for it. The 
extent and diversity of the necessary research work can be appre- 
ciated only by those who have a clear idea of what there is to be 
learnt in a large and rapidly advancing country whose forest 
products stand fourth in value in her entire commerce. 

.Instruction in forestry Itk^ewlse forms a continually broadening 
iield of work, but this instruction must differ as widely from that of 
jthe be§t of European schools as does the practice in a country where 
Systematic working plans are only beginning to be known. Three 
lands of schopis to give three separate kinds of training. 

^here m;ust be, a national •■{not necessarily a, Government) 
s^h^pt^kh shall seryp primarily as a feeder for the Federal service. 
4^ of its head^^Mn Pinchot, will, in the 

irt the p^^ demands for 
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first class men. It must have men who are able and willing to do 
work with their hands and legs as well as with their heads. 7'his 
does not mean simply that they must have a reasonable amount of 
nerve and endurance but also the willingness and ability to fell 
their own trees for stem-analysis or to cook their own food and 
tend their own horses, if need be. They must be men of 
sufficiently broad education to take up work in new branches and 
in new regions, to weigh future advantages and disadvantages, and 
to adapt themselves to conditions as they find them, unbound by 
any habit of stereotyped procedure, men who can use their own 
ingenuity to solve questions for which there is no precedent to 
aid them. 

Second, there must soon be local schools in the different parts 
of the country where the forestry of the locality, as it ^develops, 
may be taught to men who cannot enter the national school. 

Note. —Such schools have already begun to appear in more or less rudimentary 
forms, at the Univer.sities of Maine, California, Nebraska, and elsewhere. 

Third, there will soon be a need for a school for Forest 
Hangers ; such a school may in many wa)^s be compared to the 
one at Dehra Dun for the men of the Indian Provincial Service. 
It will readily be .seen that of the.se three, what I have called a 
National School is the one fir.st needed. Before speaking of the 
probable future development of such a school, it may be well briefly 
to review those which we have. I shall only mention one of 
the many institutions where the best of instruction may be had in 
the underlying sciences. At the Arnold Arboretum, a part of 
Harvard University, are two men whose names are well known in 
American forestry, Profes.sors C. S. Sargent and J. G. Jack, 
and who have given their first instruction to some of the best 
known foresters of America. 

Note — lathe fall of 1903 forest instruction was begun in the Under-graduate 
Department of Harvard University under Mr. R. T. Fisher, a graduate of the Yale 
School. 

The Cornell School of Forestry was established as a part of 
the Under-graduate Department of the University of New York 



INOfJJV FORESTER 


[may 


a6o 

at Ithaca in 1898. This school had two excellent instructors in 
Dr. B. E. Fernow and Mr. Filibert Roth, and gave a most useful 
training leading to a Bachelor’s Degree in Forestry. Unfortu- 
nately, the school was dependent upon an annual appropriation 
from the New York State Legislature and was suspended in 1903, 
Dr. Fernow, its former Director, is now editing the Forest Quarterly, 
a periodical of scientific forestry, with a staff of associate editors, 
which includes most of the prominent foresters of the country. 

Private instruction in forestry has been given since about 
1897 by Dr. C. A. Schenck at Biltmore, North Carolina, on the 
estate of iMr. George W. Vanderbilt. The course occupies one 
year, including a short European tour, and, on its completion, 
a certificate is given. Its usefulness is vouched for by an increas- 
ing number of students. 

At the present time, the Yale School of Forestry is easily 
the foremost in the United States. It gives the most thorough 
technical training requiring a Bachelor’s Degree as a qualification 
for entrance ; it is the only one on a permanent endowed basis, and 
is by far the largest in the country. Professor Graves, the Director^ 
is probably the best forester in the United States, and his work 
in organising the school is ^he best thing that has been done for 
American forestry during the past four years. Through the 
generosity of Mr. Gifford Pinchot and his family, the school was 
opened in September 1900, as a Graduate Department of the 
Yale University, and began the year with Professor Graves and 
Assistant Professor Tourney as instructors in technical subjects, 
with the regular University facilities as auxiliaries, including such 
well-known scientists as Professor William J. Brewer. The stu- 
dents numbered seven during the first year, and the writer counts 
it a great honour to have been one of them. P'or this reason some 
allowance may be made by the reader for the following account of 
what the .school has accompli^ed and hopes to do in the future. 

At present there are 30 odd students in each of the two classes. 
'During the four years of the school’s existence, the faculty hasliad 
to face the above formidable increase in enrolment and a fire which 
/necessitated the re-modelling of the building set apart by the 
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University for the school’s use. In spite of these things, however^ 
the course hts continually improved. There are two distinct 
bases for instruction —one’ in New Haven, where- the University is 
located, and where the principal part of the laboratory and class- 
room work is conducted ; the other at Milford, Pennsylvania, in a 
region well known for its white pine and hardwood timTjer. Here 
a considerable part of the forest work is carried on : each plant is 
provided with lecture halls, library, reading-rooms, laboratories 
and so forth. The acaimpanying photographs will give an idea 
of the buildings and some of the rooms. As this is essentially a 
professional training school, no student is admitted unless he has 
already received at some high grade collegiate institution a 
liberal education, including the study of mathematics, language, 
and natural science. The courses at Yale are, therefore, of a 
technical character. The graduates are often called upon to un- 
dertake work of great responsibility immediately upon leaving 
the school. For example, several have received offers to teach 
in colleges giving courses in forestry. One has been sent to the 
Hawaiian Islands to take entire charge of the insular forests ; 
others have taken responsible commissions in charge of private 
estates. In nearly every case the graduates have at once taken up 
work which they could not have done without a thorough general 
education. The entering class meets at Milford in July, and 
spends ten weeks in camp doing forest work with Professor Graves. 
Each morning the students meet for one or two hours of lectures, 
and the rest of the day is then spent in the forest. The students 
learn first to identify the trees irapirically, the theoretical work 
of forest botany being taught later at New Haven. Thus 
consistently with the whole course of instruction, the student is 
taught to knid^something of the trees as they grow in the forest 
before he is asked to " study their botanical and sylvicultural 
character from text-books. The remainder of the summer term 
is occupied mainly in the study of sylviculture and forest mensu- 
ration. These subjects are likewise taught less from text-^bboks 
than in the foresHtself; One of the first tasks of the student is 
to learn to feii a tree pfbperiy and to cut it into logs, so as to yield 
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the greatest measure of boards or other products Each student 
is required to make stem-analyses of seventy-five to one hundred 
trees, and to determine their contents ; to construct tables of value, 
and form-factors ; to make a study of the rate of growth of a given 
species in diameter, height, and volume and to construct yield- 
tables. He is not merely told how to estimate timber and study 
growth, but is required to do the work for himself. In botany, 
the student must be able to identify trees in the forest both in 
winter and in summer ; in geology, he must identify rocks in the 
field , and make soil maps. In engineering he learns to make 
topographic maps with the transit and other instruments, and also 
does quick m^p work, such as is done by Army Engineers. He 
must be ableto lay out roads and trails ; his knowledge of lumbering 
is based on three weeks spent in a lumber camp in December of the 
senior year, and he is then required to make a complete report upon 
the methods in use in the region in which he has chosen to spend his 
time. In addib’on to this, most of the students spend the summer 
vacation at the end of the junior year in field work for the Govern- 
ment. During the course, complete working plans are made by small 
groups of students and hundreds of trees are planted by each of 
them. Practise in thinnings, reproduction cuttings and other 
sylvicultural operations are fnade upon the lands of several city 
water companies who have placed their forests under the manage- 
ment of the school. Space does not permit a further description 
of the actual curriculum, but enough has been said to show that 
the underlying principle of instruction is in direct contrast to the 
method of long text-book work in theories and principlps at the 
beginning of the course. Theory and principle must indeed be 
learnt, but it is believed at Yale that if they are taught first they 
cannot be sufficiently closely connected with actual forest work to 
make them of use to the student. Future changes in the course will 
probably be consistently in the direction of confining the work of 
the two years* course still more strictly to technical forestry^ 
Les^ and less of the time will be taken up with teaching such 
subjects as microscopic botany, entomology, zoology, geology, 
jand so forth, as it becomes possible to demand in entrance 
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requirements more and more of these subjects which can be obtained 
in collegiate courses. At the beginning of the school, such severe 
demands could not be made in requirements for admission, but 
the policy of the school is to take only those men who have al- 
ready had the greatest possible amount of fundamental work, so 
that their entire two years at Yale may be free for practice in such 
work as they will afterwards be called upon to do. 


THE HALIYAL TIMBER DEPOT. 

BY W. A. TALBOT, l.F.S. 

Bombay P'orest Officers, retired and in active service, as well as 
many readers of the Indian Forester will be interested to learn 
that the well-known Haliyal Timber Dep6t in North Kanara has 
been abolished. The last sale of teak and jungle wood was held 
there a few weeks ago* The whole of the stock of timber was 
disposed of to the usual purchasers at excellent rates. Nearly three 
lakhs of rupees were realized. In future the annual auction sale 
of teak exploited from the fine high timber organized forests of 
Supa in North Kanara will be held at Tawargatti on the Southern 
Mahratta Railway line between Dharwar and Belgaum, where a 
new depot with buildings has been formed. The advantages of 
this location are a considerably reduced lead from the forest 
blocks to be worked during the next 16 years, and the Railway 
sidings being in the dep6t itself, logs can be loaded in consequence 
directly on the wagons. It will be remembered that Haliyal was 
seven miles distant from Alnawar, the nearest station on the Southern 
Mahratta Railway, and the timber had to be carted that distance 
and again reloaded on the trucks. Haliyal has, however, the dis- 
tinct advantage of being the centre of a well-established timber 
trade and has facilities for purchasers which the new location does 
not possess. 

The Haliyal timber depdt was established in 1865 by Colonel 
W. Peyton (then Captain Peyton), a famous sportsman and 
excellent forester, Conservator of the Southern Circle, Bombay 
Presidency, for the storage and sale of teak and other kinds of 
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timber, cut in the Supa division of North Kanara. Each year One 
to two lakhs Of rupees worth of wood were disposed of, principally 
to traders from Bdgaum, Hubli and Dharwar. This material was 
afterwards retailed to people u^ally resident in the Southern 
Mahratta country. But as the fame of the excellent quality of the 
Kanara teak and the fine condition of the logs was widespread the 
wood has frequently been exported to many places far outside 
the southern parts of India. The logs are squared with the axe in. 
the forests aud are dragged part of the way from the forests by 
buffaloes or cart^' directly to the dep6t. No elephants being 
used in the exploitation of these Supa forests the logs are never 
of very lar^ scantling. When the trees are in easily accessible 
places the, contractors sometimes bring in pieces of over two tons^ 
The general average size of logs is about 3 khandies or three-fourth 
ton each. The price of teak has been steadily advancing of late 
years, and as railway and mining companies are extensive purchasers 
the bidding at the auctions is usually animated. Rupees 80 a ton 
of 50 cub. ft. was the average of the last teak sale. This rate was, 
however, only about half of that obtained some time after the great 
American Civil War. At that 866) sale teak logs fetched as 
much as Rs. 180 a ton. Tfae ryots were well off in those days. 
Colonel Peyton used to relate how a purchase at this sale 
arrived in the dep6t carrying a heavy bag of rupees on his back. 
After walking about and selecting his requirements he went up to 
Captain Peyton and throwing down his load of rupees with a 
sigh of relief said “ Saheb, I have selected such and such logs ; 
take what you want and give me back the remainder^ — Bancheso 
dev.** The Southern Mahratta ryots waxed rich in those days over 
the sale of their valuable cotton. They were, however, usually thri ft- 
l^s, Some of them going so far as to fit their common cart wheels 
with silver tyres. The period of prosperity Soon turned into one of 
adversity, and many of these same ryots, who did not know how to 
spend their money a few years before, died miserably of starvation 
diiting the great famine of 1876-77. There were no sales of 
Kanari timber at Haliyal daring thqse years,, and the effects of 
this famine period influenced adversely the value Of timber for a 
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long time afterwards. Of late, however, the price of teak has great- 
ly advanced. Several of the large Railway Companies, Great 
I ndian Peninsular, Southern Mahratta, etc., have become large 
purchasers of Haliyal teak, and as the supply is strictly limited by 
the conditions of the working plan, the increased demand for a 
limited quantity of material has considerably enhanced the market 
rate of teak. 

The differences and merits of the two kinds of teak timber, 

Malabir or Kanara and Burma or Moulmein, are well known 
to the readers of the Indian Forester. Haliyal was the chief dep6t 
in Bombay, Western India, for the sale of the former, and as such 
a notice of, its abolishment was likely to prove of interest, 
The future of the new establishment at Tawargatti will be care- 
fully watched by Bombay foresters and others interested in the 
timber trade of North Kanara. 

CORRESPONDENCE. 

FIRE PROTECTION AND OTHER MATTERS. 

In the number of the Indian Forester iox May 1904, in the final 
paragraph of my letter on fire conservancy, I made a statement 
of fact which was true a dozen years ago, but now admits of some 
modification. I also used the words pharisaical attitudes,” 
which 1 now regret as possibly hurting some feelings and raising 
anger without producing an equivalent benefit in the result. 

Our Department has now to accept the existence of a schism 
in tlie form of the “ Burma School,” upholding as its device the 
motto that fires ar^ good for teak forests. The new . school in 
the ardour of its novelty goes so far as to say that fire protection is 
the upstart, and that fires have always been a condition of teak 
existence and regeneration. This latter assertion I utterly .scout, 
though I can no more prove that fires were not annual a century 
ago than my opponents can prove the contrary. The school 
appears really to base its existence on the single observed fact, 
which it cannot explain, that in some cases more teak seedlings 
have been found in burnt forests than in unburnt . 
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To return, I wrote that it would be possible to “ walk from 
Bombay to Surat and Khandesh without finding a single sound 
teak seedling, and very few young teak seedlings of any kind.” 
I am not sure that the above statement is not still literally true, 
but never the less, since I last knew this district there has been a 
marked change which ought to be recorded. The change consists 
in the fact that there are now plenty of places (in the less populous 
parts) where teak seedlings of a sort may be found. I do not. 
say sound ones, for most of them show signs of two or three dead 
shoots, and are consequently in truth coppice shoots already infect- 
ed with uhsoundness. Seedlings that have germinated and become 
saplings without a hitch are extremely rare, so far as I have 
yet travellied. The reason of this remarkable change is quite 
indisputable, and it does not bear out the views of the Burma 
School. The deus ex machina is here simply the Collector ! 

Of all the matters that strike the eye of the forester in tour- 
ing these forests, the only matter which is self-luminous and loud 
is the connection between the state of the forests and their fre- 
quentation. Other matters have mostly to be sought for and 
examined into. This one speaks for itself, and through . a mega- 
phone. The state of the forest is inversely proportional to its fre- 
quentation. Wherever people and cattle swarm the forest condi- 
tions are very bad, and seedling regeneration practically absent. 
The crdp is pure teak because everything else has been extermin- 
ated. The extermination of the teak itself is only a matter of 
tinie unless more effective measures are taken in the interests of 
regeneration. Even teak forest cannot live on coppice alone. 
The most retired forests of the ghats have been destroyed by 
dalhi or cultivation till there is very little left available for 

State needs, but what is left is mixed forest with comparatively 
dittle teak, and it is here that seedlings of all kinds are to be found. 
The trees themselyfes’ have mostly been hacked or injured by fire, 
but' the conditions are still good because frequentation is less. 
Nevertheless, even here .some of the few blocks ' reserved are 
api^oaching the coast type through cattle-breeding. We have been 
brought up m the doctrine that oxen are respectable citizens, who 
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live by munching grass quietly, casting no roving eyes to see 
what else they may devour. How man)' of us have yet realised 
the fact that Indian cattle do not recognise these limitations ? 
Iftdian cattle are brozvserSy and it is lucky they possess neither the 
agility nor the enterprise of the goat. 

The most offensive forms of frequentation here are fires, 
grazing and the cutting of tahal (or branches, seedlings, bushes, 
&c.) to burn on the seedbeds for rice. Behold now the interven- 
tion of the deus ex machina. In former days, as I wrote last May, 
fires raged throughout with sickening frequency, and those portions 
of forest that were not burnt once were either bare rock or burnt 
twice. Recently it has been my privilege to see in various places 
the grass of last year rotting still on the ground, and to note 
actually the formation of a vegetable .soil on top of the former 
washed-out mineral. In fact, the fires have received a check. 
This is in nowise due to the efforts of my colleagues (may they 
pardon me for saying so) for the Department has always done its 
utmost. It is simply due to the Collector. For the last dozen years 
or so there has been an officer who has worked very hard and very 
honestly, and has succeeded in convincing his subordinates that 
he means it. To him is due the whole credit of diminished 
fires. 

For diminished general grazing we have to thank the sad 
famines of past years. These have rid us of many poor beasts that 
lived only to convert forests into manure. There is still overgrazing 
in some places, and in such places the outlook is bad. The adminis- 
tration of the grazing rules, taken out of the hands of the Forest 
Department and placed in those of the village officers, I am told, 
has become largely a dead letter. Nevertheless, I believe the graz- 
ing in closed coupes has dimini.shed, and this again must be placed 
to the .sole credit of the Collector, for this Department has not for 
many years been allowed a free hand in the suppression of illicit 
grazing. The destruction of forest by tahal cutting has been largely 
obviated by practically disforesting the forest affected, but there are 
still important areas of reserved forests where neither shoot nor 
seedling can establish itself. 
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Now, the forests where the improvement has taken place have 
experienced no change of climate or any natural cause to account 
for it. The only change has been a diminution of grazing and 
of fires in both closed and opien portions. Both these agencies 
are important, but there can be little doubt that the more im- 
portant of the two is fire. The result has been a real improvement 
in regeneration wherever the protection has improved. As the 
soil improves under protection the regeneration will also improve. 

I do not know tpuch about the typical pure teak and bamboo 
forests where bamboo suppresses the teak, though there is ah 
approximation thereto in the Kanara forests; but I know a good 
many mixed teak forests both under heavy and light rainfall, and 
do not think we in Bombay need be in the least fear of teak seedlings 
being extinguished by shade. I cannot recall a single case of teak 
seedlings suffering anything more than inconvenience, from shade 
alone, anywhere north of Belgaum and Dharwar. In Burma and 
Kanara it may happen, but I must say I am not in accord with 
the Burma School any more oh the question of teak suppression 
than on that of fires. 

F. Gleadow. 

P, 5.— I have only just received my Foresters for October — 
iDecember, and have not had lime to read them, but note with 
pleasure that the discussion on fires, &c., is taking a more reason- 
able course, and is now coming down to what I originally 
demanded, w>., precise details. 

There are one or two points on which I may be permitted to 
express a cursory opinion passant. The first is the article by 
More Light on proportionate fellings. I ant glad to see he 
goes .still further than myself and thinks the method applicable 
even in half ruined forests, but the suggested procedure appears to 
nie to savour rather of the method of storeyed forest than 
of proportionate fellings. The next is Mr. Ryan's article on 
Root Suckers. These are a very common mode of spreading, 
quite apart from injury, both in Europe and in India, but the 
species that do so to a profitable extent are less numerous. 
Among the hardwoods that do so on a commercial scale one of 
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the most important is D. Sissoo. Among the underwood 

Randia uliginosa seems to become gregarious through this 
means. Populus euphratica is another instance, as stated by Mr. 
Ryan, but in Sind this tree is distinctly characteristic of flood 
waters. It .sometimes comes up after a flood like grass. Conse- 
quently very many cases supposed to be root-suckers must be simply 
root- weldings, the mixed roots of independent seedlings having 
become joined by contact and pressure. I have seen teak plants, 
apparently suckers, which I should be sorry to state were really 
suckers for the same reason, but the teak no doubt does throw up 
suckers. Our real difficulty lies in keeping down fires and cattle 
trespass. Once this is accomplished there will be no need to 
trouble aboi^ts suckers as an aid to regeneration. 

My third point is Mr. Ryan’s article on Bassia. Mqwra seed 
is quoted commercially in various papers, but that is no reason .why 
we should encourage it. Spoiling the ship for a ha^porth of tar is 
one thing, but there is a parallel operation, ruining the forests 
for the halfpenny. I thoroughly agree with the certain Collectors 
and the Commissioner of Cu.stoms and Abkari ” on the subject, 
though on different grounds, and .should be only too pleased to see 
the rnowra tree exterminated as being the cause of more fires than 
all its produce is worth. Taken all through, minor produce often 
means a visible farthing in the hand and an invisible but real 
damage of a sovereign to the estate. 

My last reference is to Mr. Hodgson’s article on ‘ Certain 
Important Forest Questions,’ p. 468. The statements on this 
page as to germination support my position, but the author is in 
error in supposing that the existing open forest of pure teak and 
gra.ss is a natural formation ip Thana and Surat. The forest is 
pure teak because fires, rab, and grazing have killed out every- 
thing else. Teak,, being a royal tree, has been less hacked, wher<» 
everything else was cut down annually. The forest is opeii; grass 
simply because the fires and grazing render regeneration impossible. 
Under present conditions the reduction of some important 
areas to complete stony barrenness is only a question of time. 
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THE LIFE OF RAILWAY SLEEPERS IN BURMA. 

Some very interesting statistics on the life of railway sleepers 
in India are published from time to time, and it is often asked why 
Burma does not contribute. The following incident will show how 
little interest in the matter is taken by the Burma Railways Com- 
pany, Limited, which is especially to be deplored seeing that sleepers 
are exclusively made from Pyinkado (Xylia dolabriformis) which is 
now becoming so scarce inmost accessible places that jarra is being 
imported. There are doubtless several other suitable woods in 
Burma, but they must be tested experimentally before being tried 
on a large; scale. 

In 1901 sleepers of 12 species were treated by the Haskin 
Process and handed over free to the Railways Company for 
experiment. After one year’s trial they were taken up for examin- 
ation with the following result : — 

Didii (Bombax malabaricum) was completely eaten by white- 

ants. 

In (Dipterocarpus tuberculatus), Kanyin (D. laevis) and 
Kusan (Hymenodictyon thyrsiflorum) were partly rotted at the 
ends and underneath. 

Yemane (Gmelina arborea) was just beginning to be attacked. 
Thabye (Eugenia sp.,), Huaw (Nauclea cordifolia) and Tankkyan 
(Terminalia tomentosa) were in good condition and Thilpyu 
(Albiggia odoratissima) and Kokko (A. lebbek) showed no signs 
of wear. 

In June 1902 the Railways Company reported that with the 
exception of Didu all the sleepers had been put down again for 
further experiment. 

On the 1st December 1904, in response to further enquiries, 
they reported that “ the sleepers were put in the line in May 1901, 
and were taken out in May 1902 in a very bad state of decay,” 

The experiment therefore comes to an abrupt conclusion. 


Camp : 

The 2 1 st January 1905. 


H. S. 
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WORKING PLANS. 

Whatever may be thought of the other suggestions contained 
in “ X. Y. Z.’ s ” letter on “Working Plans” in the January number 
of the Indian Forester, the one in which advice is tendered to work- 
ing plan officers as to the manner in which they should set about 
their work would seem under the circumstances to be somewhat 
unconvincing. He says “ I have written one working plan myself, 
but there was little or nothing original in it. I read every plan on 
similar lines that I could get hold of, and made use of everything 
in them that I could. In my opinion every working plan officer 
should do the same.” It seems questionable if the more or less 
hasty assimilation of a vast number of facts about forests one has 
never seen is of any real assistance. In order to pass an examination 
or to write an article .some such preparation would doubtless be 
desirable ; but the officer in actual charge of the preparation of a 
working plan would seem to be somewhat differently situated. He 
has at his back the Conservators and Inspector-General, who have 
all the facts at their fingers’ ends, and who must of necessity, from 
their much longer and more varied experience, be infinitely more 
capable of handling them properly than he is himself. May he not 
then possibly do better without this preliminary excursion round 
the bookshelves .? It seems doubtful also whether the summaries 
suggested by “ X. Y. Z. ” would be of much a.ssistance, as the facts 
would be still more indigestible in this form than in their proper 
places in the original working plans. 

6 /// February 1 905, C. C. Hatt. 

THE MADRAS FOREST MEMBER’S TOUR IN ANANTAPUR. 

Being now in charge of this district, I have read with consi- 
derable interest the remarks of your reviewer on the tour of Mr. 
Sim, I.C.S., and though I agree with many of your conclusions, in 
two respects I beg entirely to differ. 

(i) It is stated that the growth on the hills in this district is 
now miserable and will never be good. The first part of this premise 
is true, though in many cases the every-day requirements of the 
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population are now met; but I very much doubt the accuracy of 
tlie second part of the statement There can be found to-day 
on the (ground stumps of trees which must have been very con- 
siderably larger than any trees, now in existence. There are also 
the, massive beams of the gallows whjch have been erected in 
several places in this district, and which date back approximately 
to the time of Sir Thpma? Munro or to approximately 1820. This 
was at a tim^when, apart from the fact that distance rendered it 
prohibitive to import timber of such size, it was necessary to hang 
dacnits, for whom the gallows were made, as soon as possible 
after captuns. I am of the opinion that the wood must have 
been proc^^ locally. Furthermore, according to the “ Memoirs of 
the Geological Survey of India,** by W. King, B. A. though there 
is a decided difference between the formation of the Nallamalais in 
Kurnool and 4 :he hills of this district, yet the difference is not so 
marked as to prevent the latter from reproducing a timber of a 
size similar to that which the Nallamalais can and does produce. 

I would rather say that the reason why this district is 
impoverished is due to two causes ; the one is overgrazing, the 
other is bangle kilns. 1 start with the presumption that these hills 
for the reasons above stated were covered with forest, but after the 
introduction of British rule every one began to keep for himself 
flocks of goats^ sheep, and homed cattle which grazed indiscrimi- 
nately over the hills, which in this district are practically isolated 
and in close proximity to the villages. This grazing no doubt 
retarded regeneration. The damage, however, thus caused was small 
compared with that caused by bangle kilns. In this district there 
are large areas of “chouder ” or saline earth, quite uncultivable 
but absolutely necessary for the production of bangles; wood 
is also another essential, and in all sorts of out-of-the-way 
places it is possible to come across abandoned kilns. Mr. Feet 
in his inspection of the district in 1 888 left it on refcord jbh^ 
tberre were, as he ascertained, 93 kilns, of which only 18 were 
then working. This was for one taluk out of eight, and though 
I iadtnit Athene were more: kilns there than 1 have seen in wn?y 
. talufc» yet lather comment is almcet, unnecessary. The 
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owners merely stopped working because the supply of wood 
ceased ; the chouder’^ will continue until the land is properly 
reclaimed. 

(2) You mention that anything short of an absolutely 
impassable fence throughout its entire length is practically worthless. 
To criticise is easy, but it is far more difficult to state a remedy; 
The reserves in this district are, owing both to their present 
inferiority and also to the enormous number of scattered hamlets 
in their close proximity, primarily grazing reserves. It is admitted 
on all sides that heavy grazing must practically cease, of late years 
a surplus of from half to two-thirds of a lakh of rupees having been 
realized from this source. Little or nothing has been spent in 
improvemerff of growing stock, and the fence so proposed would 
not only afford considerable employment but would also spread 
abroad the fact that the Forest Department is endeavouring to 
grapple with this question in an enlightened manner. 

As regards the low stone walls erected in 1876, why they were 
put up where they are it is difficult to say ; but I should say 
that they were made simply as the exigencies of the famine 
demanded. There are many better areas left unwalkid, but the 
walled areas contain, except in one case, considerably better growth 
than is to be found in the immediately surrounding lands. The 
walls have, I think, justified their existence, and they are to-day 
practically intact ; nothing that we can build will keep out a man 
who intends to get in, but what is built may even though 
interrupted have a moral effect. The ryots of this country, as in 
the case of the farmers at home, surround their fields with a fence. 
Nobody could pretend that such a fence is absolutely impassable, 
and yet I would venture to .say that such fences do have their 
moral effect. I often remained the right side of the fence at home 
simply because I did not know if I could get back fa.st enough to 
my gap when an infuriated farmer hove in sight. 

There were also, so far as I can gather, no reserves in this 
district prior to 1883; that is, . shortly after the arrival of Sir Dietrich 
Brandis. Before that period there were only a few topes in charge 
of the jungle conservancy.^ I would also mention that the idea for 
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this district of live fences, which of course have to be started 
behind a fence of thick dead thorn, did not originate with me but 
with Mr, A. W. Lushington, the then Conservator, and we are to- 
day onlyj experimenting with a theory proposed by Sir Dietrich 
Brandis over twenty years ago and vvhich according to his 
“Suggestions regarding Forest Administration in the Madras 
Presidency ’’ (page 168) has succeeded well in Ajmer. Euphorbin 
tortalis, E. aritiquorum, and E. trigona are exceedingly common in 
fhis'district, and is it to be held at once without experiment that' 
the proposals df Sir Dietrich Brandis are too Utopian ? 

Anantapur : B. H. Baklow^’oole. 

2 %th Febmary 1905. 


REVIEWS AND TRANSLATIONS. 


FOREvST ADMINISTRATION REPORT OF THE N.-W. 

FRONTIER PROVINCE, 1903-04. 

The Annual Report of the Hazara Reserved Forests is this 
year usefully supplemented by a brief interesting note on the 
management of the Village forests drawn up by the Deputy 
Commissioner. To this report vve propose to allude later on. 

During the last few' years the entire management of the 
Reserved and Village forests in its bearing on the agrictdtural 
population has come under review in connection with the current 
settlement operations, and practically all the questions which had 
been the sdbject of acute and lengthy controversy since the first 
Hazara Foiest Regulation was passed in 1873 have been disposed 
of. Within the past year orders have been passed regarding the 
redOmarcatioh of the remaining two ranges, Khanpur and Dungagali, 
and air that now remains is to complete the Forest Survey and 
.secure agreement between the Forest and the Village maps. 

* Working plansTor the Khanpur, Siran and Dungagali ranges 
are now being prepared by the Divisidnal Officer in Addition to 
;bk other duties, and when these have been completed all the 
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forests will be under systematic plans of working. The provisions 
of the Kangar Working Flan were in the main carried out, con- 
siderable progress being made towards clearing off* the arrears of 
prescriptions. Deodar seed was again very scarce, however, for 
the third year in succession, and little could be effected in the way 
of the prescribed cultural operations. 

Owing to the inadequacy of the staff not much progress is at 
present being made with road making and repairs, but it is satis- 
factory to note that houses are being erected for the subordinate 
staff, more especially in the hills. 

There is a most satisfactory decrease in the area fired over 
(2,902 acres as against 6,112 in 1902-03), and this is attributed to 
the prompt action taken by the Deputy Commissioner in enquiring 
into cases and to enforcing village responsibility where the fires, as 
is usually the case, are incendiary. It appears that in these forests 
the fires are not only lit in the first instance by the 
villagers but are kept alight, and the people who attend nominally to 
put out the fire spread it by lighting the forest in other directions. 
With such a state of affairs the recognition on the part of the 
Chief Commissioner of the energetic action taken by the Civil 
Authorities to put an end to this practice cannot but have the best 
results on this important part of the management of the Forest 
Estate. 

The experiment of regulated firing was tried in Deodar 
in certain village forests under the direct supervision of the 
Deputy Cominjssipner. The areas were subsequently inspected by 
the Conservator, who was of opinion that the treatment was not 
conducive to the continuance of the forests tree-bearing areas, 
and moreover that the young grass, which sprouted after the fire, 
was entirely spoiled in many places by the fiill of needles (the 
forests consist of Pinus longifolia) which is much heavier in burnt 
than in unbiirnt areas. The Chief Commissioner is however not yet 
satisfied that the experiment has had a sufficient trial, and the 
Depjuty Commissioner w<as instructed to proceed with it in selected 
are^ the following cold weather. It will be interesting to hear the 
result of. this measui^. 
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Transplanting operations of deodar seedlings apparently 
failed through insufficient staff and owing to a hot and dry 
autumn. 

The felling and lopping of blue pine and other inferior 
species dominating deodar was carried out during the year. The 
Pivisional Officer recognises that much damage may be done 
through ignorance in this operation, and therefore himself sounds 
the warning note. We would suggest that the operation is one 
wMi^h should not be followed blindly, as it appears that the benefits • 
* which accrue are not always as advantageous as was previously 
supposed. That the operation in the case of blue pine, spruce, &c., 
undoubtedly leads to a very considerable increase in the numbers 
of certain bark-boring beetles (Scolytida;) in the N.-W. Himalayas 
is not open to doubt, and it has become apparent that some of 
these will attack the deodar under certain conditions. 

The produce of the forests is extracted by departmental agency 
and also by the sale of standing trees to purchasers, the amounts 
of timber removed being approximately divided between the two. 
The total timber extracted including free grantees amounted 
to 945, 716 cub. ft. Fuel is nearly all removed by purchasers, the 
amount rising from 1 89,000 cwt. ft. in 1902-03 to 417,000 during 
the year under report. , 

The income oi the year showed a rise, the figures being the 
highest on record, as is carefully pointed out in the Resolution on 
the Report. 

Revenue. Expenditure. Surplus. 

Rs, Rs. Rs. 

1902- 03 ... 99,148 56,034 " 43,114 

1903- 04 ... 1,00,940 64,188 36,752 

We quote the following from the Chief Commissioner’s 

Resolution: — 

“The statistics show that there is a steady and substantial 
increase in the amount of timber and fuel extracted from the forests, 

....and there is reason to believe this will be maintained. It 

is therefore the more necessary to make timely provision to meet 
the increasing demand by improvement of the road and river 
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communications, and the Chief Commissioner trusts that more will 
be done in this direction 

“There will probably be no difficulty in obtaining the 
necessary funds if the financial results are more clearly 
exhibited.’' 

The Chief Commissioner recognises that Mr. Monro’s 
duties have greatly increased, and further temporary establish- 
ment has been sanctioned. It is trusted that this will be made 
permanent. 

In his brief report on the Village Forests the Deputy Commis- 
sioner points out that the new rules having only recently come into 
force, it is impossible as yet to make any statements with reference 
to their working. The main result would seem to have been to 
stop the sale of timber and considerably reduce the sale of firewood 
from guzaras. This is undoubtedly to the advantage of the 
people, and there are some signs that they are beginning to recog- 
nise the fact. The indirect result has been to throw more work on 
the Department and to increase the demand for timber and fuel. 
The general policy of the new rules ap{x;ars to be to save the 
Village Forests from the rapid denudation which was overtaking 
them. To still further this object the question of impos- 
ing a tax on sheep and goats has been raised, and will be considered 
during the year. As reproduction is impossible of attainment with 
flocks of these animals roaming over the forests, we trust that 
this step will be taken. Bostan Khan, Naib Tehsildar, who is 
assistant in charge of the Village Forests under the Deputy Com- 
missioner, gave complete satisfaction. 


THE TOPOGRAPHY OF BREFISH INDIA. 

India. By Col. Sir T. H. Holdich, K.C.M.G., K C.I.E,. C.B., R.E. With eight 
coloured map?. The Regions of the World. Edited by H, J Mackinder (London : Henry 
Frowde, Oxfoi-d University Press. Price 7 s* 6d. net). 

Sir Thomas Holdich is too well known in India to render any 
introduction of the author of this book necessary. 1 he work 
forms onfe of a series entitled The Regions of the Worlds edited by 
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Mi% Mackinder, of which Britain and the Bntish IskSy Central 
Europe y TJie Nearer and North America have already 

appeai-ed. The Far Easiy which should prove of as great 
interest to Anglo-Indians as the volume under review, is in the 
press. 

In his short preface Colonel H old ich informs us that 
he was carefully warned against the inclusion of statistics and 
details, aind he hfe therefore chiefly relied on descriptive methods 
entreating the infinite variety of the geographical configuration 
and the geographical distributions of India. British India and 
Burnta tog<^her occupy 905,000 square miles of the Continent of 
Asia and the JJietive States and Dependencies of India absorb 
611,000 more." This i^? exclusive of Baluchistan ( 1 30,000 square 
miles). The total population of this area amounted to 231,000,000 
by the census of 1901, or about 15 per cent of the entire popula- 
tion of the world. 

With climates varying from the ice-bound deserts of the 
higher Himalayas and the rain-steeped forests of Tenasserim to the 
baneir desolation of Makran, where at one time of the year fire is 
almost unnecessary, even for cooking, and at another the cold blasts 
almost render human habitation impossible ; with inhabitants who 
number races unsurpas.sed as brave and fierce fighters and races 
among whom cowardice is regarded as no disgrace ; with cus- 
toms, laws, literature and arts essentially at variance with Western 
notions in these matters — such is India, a name merely or rather 
a geographical expression for the territories administered by the 
Indian Government. To describe such a country within the limits 
of a book of moderate compass required a masterhand, and*such 
has been found in the author. 

The Indian Empire is composed of two parts, each of which 
may be regarded as a geographical unit, and each geographically 
distinct fi'om: the other. The larger and more important of the 
two may be regarded as Ihdra proper, and consists of the alluvial 
plains of the I ndo-Gangetii: riVer system and the triangular area 
known as the Peninsula. It is cUt off from Burma by a tract 
impassable by reason of the deep-cut network of 
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valleys and the dense vegetation with which their slopes are 
coyered, and on the north it is bounded by the mighty range 
of the Himalayas. Both these barriers have proved effective 
against either ethnical or military invasion, but on the west are 
the semi-desert hills and open plains of Afghanistan and Baluchis- 
tan, which have been repeatedly traversed by invaders. It was 
across this region that came, not only the great prehistoric 
Dravidian and the semi-historic Aryan invasions of India, but 
also the military invasions of Alexander the Great and of the 
successive Mahomedan conquerors of India. Until the improve- 
ment of navigation brought in the nations of the West it was the 
only route by which invasion and conquest was possible. 

The historical invasions from Alexander downwards have been 
purely military ; they have left their impress more or less deeply 
marked on the religion, the administration and political geography 
of India in buildings and public works, but they have hardly 
affected the great bulk of the people who derive their origin from 
the earlier invasions. 

The other unit of the Indian Empire is Burma, which belongs 
geographically rather to Indo-China than to India. Cut off from 
the latter by a band of forest-clad mountains, which has rarely been 
traversed, it received centuries ago its religion and philosophy from 
India, but has remained unaffected in all other respects, and main- 
tained its ethnical distinction untouched. This i.solation is now at 
an end, and the gay, picturesque, pleasure-loving Bunnan, who had 
evolved an epicurian philosophy and regarded life merely as 
something to be enjoyed, is being ousted by the plodding unattrac- 
tive native of Bengal and Madras. 

Across the north of the Empire runs the great mountain 
barrier of the Himalayas, the highest and greatest mountain range 
in the world, which separates the Mongolians of Tibet from the 
races of India^ and has left its impress on their mythology and 
folklore. This is given a chapter to itself, but the author abstains 
from formulating any theory of the Himalayas. 

On the subject of Afghanistan it is worthy of note that the 
author consider, that the country will in the future have . to look to 
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its forests and resources in silk, cannel-hair clothing and wool for 
further financial development, since every available acre is 
already cultivated. We trust, should this be the case, that the 
Amir will be guided in the management of his forests by the 
opinions of trained experts rather than by those of the lumberer, for 
the advent of the latter into a country like Afghanistan would be 
disastrous. 

To all interested in the study of the Fauna and Flora of 
India or in its geographical peculiarities we can confidently 
recommend this fascinating book, perhaps not the least interesting 
portions of which are its excellent maps. 


A TURPENTINE CONCESSION IN BREITSH HONDURAS. 

A correspondent has very kindly forwarded the following 
translation of a note in the Revue des Raux et Forets of 15th 
February 1905, which is itself a translation from the English Board 
of Trade Journal : — 

British Honduras — Concession of Turpentine, — According to 
an agreement between the Governor of British Honduras and an 
American this latter, in return for the privilege of collecting the 
turpentine of 12,500,000 pines, engages to pay one cent per pine. 
For the concession, which is granted for 26 years, 125,000 dollars 
are to be paid within two years from now. 

According to the terms of the agreement all the products of the 
pines obtained by the grantee will be exempted from all export 
dues, and the material and tools necessary for cutting or tapping 
the pines and for the manufacture and transport of the products of 
the pines will be admitted free from importation dues. 

On this subject the United States Consul at Belize reports that 
the exploitation of the pine forests of British Honduras will 
necessitate large purchases of machinery and of food for several 
years. Nearly one-third of the Colony is covered with pines, and, 
although the trees are not of large size, tlie wood is very hard and 
rich in sap. 
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The concession has been given especially with a view to the 
manufacture of the turpentine and to the exportation of the timber, 
but the industries {entreprises) which it will develop as a conse- 
quence will not be limited to these projects alone. 

Tramways, permanent roads, and the development of agricul- 
ture will certainly follow, and the utilisation of the unexplored lands 
of the Colony will be effected, or at least greatly encouraged. 

The writer in the Revue des Eaux et Forets adds the follow- 
ing remark of his own : — 

The Governor of British Honduras appears to us to have 
chosen a rapid and certain method of ruining the forests and the 
Colony. 

SHIKAR, TRAVEL AND NATURAL HISTORY 

NOTES. 


TWO NEW INDIAN RUMINANTS. 

Sportsmen will be interested to learn that two important 
additions have recently been made to the big game fauna of the 
Indian Empire. A short time ago that well-known Burmese 
sportsman, Captain Evans of the Veterinary Department, sent 
home to the British Museum the skins of two gorals from the 
interior of Upper Burma, which, on examination, proved to indicate 
a perfectly distinct species. For this species an appropriate name 
has been selected. That the Burmese goral would turn out to be 
an undescribed form has long been expected, but the one specimen 
previously received in England w^as insufticient to determine this 
point with any approach to certainty. The animal is a brownish 
grey species, without any distinct dark dorsal stripe or dark 
streak down the front of the legs, and with a yellowish throat- 
patch. While examining the skins of Himalayan gorals in the 
collection of the British Museum for the purpose of determining 
the Burmese species, an altogether surprising and totally 
unexpected discovery was made, namely, that there are two 
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perfectly distinct kinds of goral in the Himalayas. In several 
books on Himalayan sport, such as the late General McIntyre's 
“ Hindu-Koh,” the Himalayan goral is described as a grey animal 
with a large white patch on the throat and sides of the face ; and 
an animal of this type, from Chamba, is now living in the London 
Zoological Gardens, where it is labelled as being the true goral, 
Urotmgus (or Cetnas) goral. A similar specimen, presented by 
the Duke of Bedford, is exhibited in the British Museum. 

On turning, however, to Blanford’s “Mammals of British* 
India/' we find the goral described as a brownish ruminant (with 
a tendency to grey) characterised by the presence of distinct 
blackish dorsal stripe and of dark stripes down the front of the 
legs, as well as by the p jssession of a white throat-patch. Skins 
collected by Brian Hodgson in the Nepal district agree in all 
respects with this description. One example in the same series 
(in the British Museum) is, however, of the above mentioned 
grey type, and has apparently been regarded as indicating a 
colour-phase or immature example of the typical s]:>ecies. 
It was probably this specimen which induced Dr. Blanford to. 
state that the ordinary Himalayan goral exhibits a tendency to 
greyness. 

The grey goral, as the*new species may be called, differs from 
the typical brown goral not only by its light grey colour mingled 
with black, but by the circumstance that the pure white patch 
on the throat extends on to the sides of the face, by the absence of 
a distinct dorsal stripe, and by the forelegs having a dark knee- 
cap, but being elsewhere of the same hue as the body, instead 
of with a continuous dark stripe down the entire front surface. 

.The Ghamba specimen living in the London Zoological 
Gardens, together with the mention of grey as the colour of the 
animal by General McIntyre, indicates that the grey goral is the 
representative of the genus in the Western Himalayas. The 
brown, or typical, goral, on the other hand, as indicated by the 
specimens collected by Brian Hodgson in Nepal, is doubtless a 
native of the damper and hotter districts of the Eastern Himala- 
yas; animals inhabiting countries of the latter type being 
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generally of a darker tone of colour than their relatives from drier, 
cooler, and more open districts. 

Information as to the precise ranges of these two Himalayan 
gorals is, however, much needed ; and this can be supplied only 
by sportsmen and collectors in India. The occurrence of a 
specimen of the grey goral in the Hodgson collection may 
probably be taken as an indication that this species (as well as the 
brown goral) is found in some part of Nepal or the adjacent dis- 
tricts of the Himalayas. Possibly the brown species may inhabit 
the damp Terai area, while the grey sj>ecies is confined to the drier 
zone immediately above. It has, however, still to be determined 
whether the brown goral is really a forest species, for in Chamba 
and Kashmir goral are, I believe, fo\md in grass country dotted 
over with low bushes rather than in forest. The matter may be 
commended to the best attention of sportsmen, more especially 
those who have the opportunity of shooting in . the Terai district. 
A good skin of the brown goral would be very welcome at the 
British Museum for exhibition purposes. Captain Evans is to be 
congratulated on obtaining the specimens which led incidentally 
to the addition of two .species to the Indo-Burmese fauna. 

R, Lydekker, in the Indian Field. 


THE CLOSE SEASON FOR JUNGLE HENS IN THE: 

NILGIRIS.* 

The Committee of the Nilgiri Game Association recently 
approached the Revenue Board with a proposal that the close 
season for jungle hen.s, which at present commences on 1st January, 
should in future beg in 6 n the isth December. The alter- 
ation was recommended because it has been found by experience 
that jungle fowl begin breeding before the end of December and 
that considerable damage is caused by the shooting of hens during 
the latter half of that month. For the reason stated the proposed 

* From papers kindly placed at the disposal of the Hon. Editor by the Government 
of Fort St. Georgy. 
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altersition was recommended. The Board after a consideration of 
he case supported the Game Association's proposal, the Govern- 
ment being asked to substitute 15th December for the ist January 
in Rule 3 of the Nilgiri Game Rules. 

In their reply Government stated that they were unwilling to 
accept the proposal of the Nilgiri Game Association, which would 
involve the prohibiting of the shooting of jungle fowl during the 
Christmas holidays, and created a close season of nine months 
throughout the whole of the Nilgiris. In their decision they 
quoted chapter and verse from Blanford (Faun. Br. Ind. Birds, iv, 85) 
“ the time of breeding (for jungle fowl) varies : March and April on 
the Eastern , side of the Nilgiris, October to December on the 
Western, but generally from March to July.” This would make the 
proposed open season the breeding time as far as the Western 
Nilgiris are concerned. 

The Board was requested to ask the Game Association to 
consider the question further and to report whether a shorter and 
different close season should not be prescribed for the two sides of 
the district. 

It seems a pity that the Game Association did not reply direct 
to this question of Government, for it would have afforded some 
very interesting practical information. No one, and we are sure 
Dr. Blandford would himself be the very last, pretends that we 
understand all about the habits of the greater number of our 
game birds in India, and here we have a case in point, for there 
appears to be a considerable divergence of opinion as to the 
breeding season of even such a familiar game bird as the jungle 
fowl. The Game Association replied as follows to the Government 
question 

The Committee beg to point out that the proposal does not 
involve the prohibition of shooting /ow/, but only of jungle 
hens, which require special protection during this period* Jungle 
cocks can be shot up to the 1 sth March. 

The experience of a laige number of the Contmktee is that the 
breeding seasoti of jungle fowl throughout the Nilgris does com- 
mence before the end of December ^and . continues during the 
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spring months. The Committee again recommend the proposed 
alteration. 

The Board again referred the matter to the Association for an 
answer to the Government question, and obtained the opinion that 
‘ there should not be a dijfferent close season for the two sides of the 
district nor does it consider that the breeding season begins in 
October in any part of the district* 

The Government reply was that it did not see any sufficient 
reason for altering the existing close season. We regret tliat 
in the interests of the bird the Game Association did not take the 
trouble to substantiate their case. To merely make a statement 
without bringing forward a particle of evidence, especially when 
the case is one easily ascertainable and of , interest to sportsman, 
naturalist and scientist alike, is scarcely the procedure one would 
look for from an enlightened body such as the Nilgiri Game 
Association. We trust that it will endeavour to impress in a more 
satisfactory manner upon its members the fact that the bird does 
commence breeding in the latter part of December, and that the 
hens are consequently no longer ‘ game.’ 


EXTRACTS FROM OFFICIAL PAPERS. 

A FOREST TRAINING SCHOOL IN MADRAS.’^ 

It was suggested in Madras some years back that a school 
should be established at some central place for the training of the 
lower subordinates of the Forest Department. This pro po.sal was 
made by Mr. Gass, Conservator of Forests, Southern Circle. In 
1902 Mr. Gass again strongly urged the necessity of establishing a 
school in the Presidency fpr the training of Deputy Rangers, 
Foresters and Gkiards, and proposed that the school should he 
located at Coimbatore. The Board recognised the importance of 
elaborating a scheme for instructing Forest subordinates in special 
forest worlds and for instilling into them a greater pride and interest 

* Froirr papers courteously placed at the disposal of the Hoo. Editor. 
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in their profession. It accordingly requested the Conservators to 
consider and settle the preliminary question as to what class or 
classes of subordinates are most in need of the improvement which 
such a training would afford. 

After consideration of the Conservators’ replies to this refer- 
ence, the Board accepted their unanimous opinion that the training 
should be confined mainly to Guards and Foresters, but since it 
was impossible to expect men of the class from which Guards 
are appointed to voluntarily proceed for their education to a 
central school, established at a distance from their homes, the 
Board considered it advisable that one or two schools should be 
instituted hi each circle instead of one for the whole Presidency as 
suggested by Mr. Gass. Proposals were accordingly called for as 
to sites, teaching staff, curriculum of studies, etc., for the proposed 
schools. These replies were carefully considered by the Board and 
were also discussed individually with the Conservators, and the 
conclusion was arrived at that one school for the training of Guards 
and Foresters should be established as an initial experiment in 
each circle on the following lines 

(1) The training to be in the vernacular and confined to 
practical field work. 

(2) The number of men to be trained not to exceed 20 or 25 
for each circle. 

(3) Two courses of training of three months each to be in- 
stituted, one more advanced than the other, to be taken succes- 
sively with an interval of a year between. 

(4) The instruction to be given by an officer by example 
as well as precept. 

(5) The Instructors to consist of an Extra Assistant Con- 
servator and a Ranger or a Ranger and Deputy Ranger. 

( 6 ) There should be thi'ee separate classes in each school, one 
for Guards (easy), one for Guards (advanced) and a third for 
Foresters. 

(7) The instruction to be ^itirely in the forest, 

(8) The Guards to be given a small addition of pay when 
they have satisfactorily passed through the two classes. 
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The Board in submitting these proposals laid particular stress 
upon the fact that a better trained set of Forest Guards and Forest- 
ers would be urgently needed if the works of improvement and 
exploitation which the Department must shortly undertake as forest 
organisation develops are to be successfully carried out. It would 
also be necessary to provide promotion for such men as an induce- 
ment for them to work hard and be honest. With this object the 
Board considered that in accordance with the opinions expressed 
by the Conservators, Foresters should be recruited mainly from the 
class of Guards ; while the Guards should be recruited mainly, but 
not entirely, from the local jungle or village class who are accus- 
tomed to rough outdoor life, and not from the class of semi-educa- 
ted sedentary towns men who are not accustomed to such life, and 
who frequently take up such appointments merely because of their 
unauthorised emoluments. Guards and Foresters should be men 
who can really be trusted to do the work expected of them and to 
carry out the orders issued, not men who have their heads full of 
undigested and theoretical book knowledge and are incapable of 
doing practical work. For the above reasons the Board was 
strongly of opinion that a practical outdoor course of training in 
forest works (as distinguished from a school course) should be 
prescribed for Foresters and Guards in order to fit them for their 
duties, 

After calling for further information as to the probable cost of 
the scheme and to the nature of the instruction it was proposed to 
impart to the men the Government issued orders in the matter. 
They recognised that in spite of the severe disciplinary measures 
(what these were, why needed or how they were to improve the 
staff is not stated) adopted in late years, the efficiency of the 
protective staff of the Department still left much to be desired, and 
they agreed with the Boai*d that with the completion of the process 
of afforestation better men will be required to carry out the more 
specialised work. Whilst welcoming the proposal they however 
doubted whether the general education of the class of men from 
whom Forest Guards are recruited is sufficient to enable them to 
profit by the instruction which it is proposed to impart at the training 
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school; anti they therefore consider that it would be advisable 
to exclude Guards from the scheme. The Department must look 
to the Ranger, Deputy Rangers and Foresters to get work from the 
Guards and keep them in discipline. On the other hand the class 
of Deputy Rangers, as at present constituted, includes many men 
With little training to fit them for the duties of their appointment; 
and it would be very desirable that such as have not had the benefit 
of training in the Forest School at Dehra Dun, nor are ever likely to 
be deputed there for want of the requisite qualifications, should 
undergo thp proposed course of instruction along with the Foresters, 
unless they <are over an age to be taught or are otherwise 
unfit. 

Proceeding qn the above basis the Government modify the 
scheme as indicated by the Board as follows : — 

■***t'i) there should be only one school, situated in some suit- 
able central site in the neighbourhood of typical educational 
forests. 

(2) The school to be conducted by an Extra Assistant Con- 
servator of Forests assisted by a Ranger, subject to the orders of 
the Conservator of Forests. 

(3) The school to be open to Deputy Rangers and Foresters 
and at their own expense to candidates selected for these appoint- 
ments. Thirty-five years to be the limit of age. Subordinates 
holding the Dehra Dun certificate or who are likely to go there not 
to go to the local school. 

(4) Course of instruction to extend over six months and two 
courses to be held in the year. There to be only one class consisting 
of ordinarily not more than twenty pupils. 

(5) The curriculum to include — Elementary surveying, de- 
marcation, fire protection, supervision and execution of works, 
elementary sylviculture, drill and care of uniform. No attempts 
to be n*ade to teach botany or any of the scientific aspects of 
forestry nor anything not common to the whole Presidency. 
Finally, the teaching to be in English, 

; Provision was made for starting the school from the beginning 
nqxt official year (AprU 
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Whilst we are of opinion that the idea of the local school is a 
most excellent one we regret that the Government should have so 
modified the Board’s original proposals as to greatly decrease the 
power for good of the new departure. Looking back we see that 
the original proposal was that the training should be given to Guards 
and Foresters. They come at the bottom of the Provincial Estab- 
lishment. At the other end we have the Extra Deputy, Extra 
Assistant and the Ranger. Their training is provided for at the 
Dehra Dun Forest School. This leaves in between the Deputy 
Ranger. It is open to all these latter to go to Dehra, and it may be 
taken for granted that all the good men will, and do, do so. What is 
left ? It is to teach the residue that the Board’s enlightened attempts 
to improve the lower ranks have been upset. It cannot be ad- 
vanced that these Deputy Rangers are prevented from attending 
the vernacular class at Dehra owing to a want of knowledge of 
Hindustani since the present proposal institutes English as the 
language of the new school. It is not therefore to teach the non- 
English-speaking Deputy Rangers, and in Madras these in all proba- 
bility do not exist. We think that the deputation of these Deputy 
Rangers to attend the Foresters class at the Board’s proposed 
school would have fully met the case. We cannot agree that the 
idea of educating the Forest Guards is an impossible one. The 
training proposed was an eminently practical one, and the sooner a 
Guard who could not have followed it was got rid of the better 
for the Department, It is considered quite possible to teach the 
ryot improved methods of agriculture and the use of better imple- 
ments. Equally possible is it to teach the Forest Guard a practical 
knowledge of the work he is required to do, and his use in the forest 
would be increased thereby a hundredfold. Most Divisional Officers 
could fell how quickly their own personal peons, Ranger’s peons, 
&c., pick up the forest work. The great essential is that they 
should be shown how to do things. 

The Government’s decision to constitute one central school 
instead of three we are inclined to agree with. Experience has 
always to be gained in these matters, and it is better to make mis- 
takes in one rather than in three places at once. We would 
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suggest however that the Extra Assistant Conservator in charge 
should be placed under the Divisional Forest Officer of the division 
in which the school is located, the latter being directly responsible 
to the Conservator, since a number of questions and references, etc., 
will quickly crop up which will require a mature experience to 
decide u|«>n. 

As regards the curriculum the practical course in the forests 
would have been more useful. The present one has every 
appearance of being a poor modified adaptation of a portion 
of the Dehra School course and, in the time available, it could be 
little else. Contrary to the Board’s proposals we should have ad- 
vocated a six months’ course to be spent entirely on practical work 
in the forest with a practical examination at the end of it. We 
do not think that the written certificate of the officer in charge 
would be quite a sufficient guarantee that a student had really 
assimilated what he had been taught. 


MISCELLANEA. 


DR. SCHLICH'S LECTURES ON FORESTRY AT THE ROYAL 
INSTITUTION. * 

Dr. Schlich gave two lectures at the Royal Institution on 
February 2nd and 9th, the following being a short abstract of 
their contents. 

The first lecture was on “ Forestry in the British Empire.” An 
account was given of the splendid results of forest management in 
India. Timber traders forty years ago were as anxious to work 
out unrestrictedly the splendid teak forests of Burma as they are 
now to have a free hand in the forests of Canada and Australia, 
but the wise statesmanship of Lord Dalhousie, acting under the 
advice of br, Brandis, prevented this by reserving the best teak 

♦ W* R. Fiaher, B. A , in thfe Land Agents Record, 
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forest in Lower Burma for State management, and since the 
conquest of Upper Burma, all the best forests in the whole of 
Burma have been gradually brought under State control, so that 
out of 66*3 per cent of forests under departmental management, 
there are now 1 8,000 square miles of finally settled reserves in that 
country. There were, in 1900, 81,124 square miles of reserved 
forests in British India, 8,845 square miles of protected forests, and 
27,679 miles of forest still left as waste land, and this enormous 
area is managed by a superior controlling staff of 213 officers, most 
of whom have been trained at Cooper’s Hill, 112 controlling officers 
of the Provincial Service, trained at the Dehra Dun Forest School 
in India, 437 rangers, also trained for the most part at Dehra Dun, 
and 9,759 foresters and forest guards — making a total staff of 
10,508 forest officials in the Imperial Service. Besides the forests 
under State control, there are properly organised forest depart- 
ments in all the principal Native States, which still comprise about 
one-third of the area of India, and wherein much progress in 
forestry is being made. 

The area of forests in British India that is protected against 
fires is now 36,65 1 square miles, while 33,264 square miles are 
under working plans. 

The gross revenue for the year ending March 31st, 1903, for 
the Indian State Forests was £1,298,103, calculated at is. 4'i. per 
rupee, being 5 2,265 in excess of the average revenue for the 
last five years, while produce to the value of about one-sixth of 
this gross revenue was given free to the natives of villages 
bordering on the forests. Phe total expenditure for the same 
year was ;^ 749 » 956 . 

Besides the direct benefits to India resulting from the protec- 
tion and improvement of her forests, twenty officers from the 
Imperial and Provincial Services were lent for foreign service 
during the year under consideration — in Ceylon, the Soudan 
South Africa, Malay States, South Nigeria, Siam, Trinidad 
Mauritius, etc.; while the application for others even by the Native 
States of India had to be refused owing to the shorthandedness 
of the staff. 
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Of other British possessions, Dr. Schlich stated that Ceylon 
and South Africa alone, and especially the Cape Colony, is 
properly managing its forests, wholesale destruction of forests 
without any corresponding protection proceeding in Australia and 
in Canada. While the splendid eucalyptus forests of Australia 
are beings devastated, feeble attempts at planting new areas are 
beiig made at enormous relative cost. The only satisfactory 
method, of at once .selecting large areas of reserved forests, 
constituting a proper forest staff to manage them, regenerating 
them <;hiefly l:>y natural seedlings and cutting annually only the 
annual increment of the growing woods, has not been adopted. 
In fact, Australia imports more wood than it exports, while, 
independently of internal demands for timber, the maintenance 
of its forests, which are chiefly along the coasts, is required for 
climatic reasons. 

In Canada, in spite of the still enormous areas of forests, 
waste and destruction still predominate. The forests of Wey- 
mouth pine are practically ruined, and the chief exports are 
now of spruce from the Eastern territories and of Douglas-fir from 
the West. A series of slides showed the magnificent Douglasfir 
forests in their natural condition, the construction of a skidway 
for removing the logs, and 'the final ruined condition of the 
forest, after the lumberers have extracted the best of the timber. 
The damage done to forests in Canada by fires annually is 
incalculable. Considering that the Dominion obtains a revenue 
of about £ 700^000 annually from its forests, it is now surely 
time to set apart at least half of this for protecting what is left, 
and above all to reserve a very large area as permanent State 
forest, 

A series of slides showed that there is an annual deficit in the 
timber supply of the Empire, which can practicaliy be met only by 
the conservation and good management of the Canadian forests, 
If the Dominion were to adopt the .same wise policy that is 
practised in India, their forests would eventually be in a position 
to ^pply the ivorld with timber to the permanent benefit of their 
oWiK trca.su ry and peoples. 
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The second lecture was devoted to forestry in the British 
Isles, Most of the matter contained in this lecture was ex- 
tracted from the pamphlets by Dr. Schlich, recently published 
by Bradbury, Agnew and Co., on “ Forestry in the United 
Kingdom,” 

The aesthetic side of forestry was first discussed, and its 
importance for the formation of game coverts and for shelter to 
crops and cattle against gales. It w'as stated that deer bred in 
real woodlands have much finer antlers, and are in much better 
condition, than the Highland deer, which roam over immense 
tracts of heather, and that the rearing of pheasants is quite in 
accord with good forestry. The maintenance of rabbits was, 
however, said to be incompatible with that of woodlands. 

The status of the proprietors of our forests was also 
discussed ; the State in Britain manages only 2^ per cent^ of our 
three million acres of woodland, which is only 4 per cent of our 
total area, less than in any other European country. Land is 
cheap in Ireland and in Wales, where Mr. A. D. Webster states 
that about 7,410 acres have recently been sold for 5,670, tithe 
and land tax free. Here it would certainly be good policy for 
the State to acquire wasteland and plant it. Half a mile away 
is growing a heavy crop of larch on similar land, and similar 
plantations that were cut down have paid 22s, per acre for about 
sixty years. Municipalities are doing something, as Liverpool 
and Birmingham are planting the catchment basins of their 
water-works, and this wise policy might be followed by other 
towns. 

The uncertainty of our future supplies of timber was demon- 
strated, as there is a net annual deficiency in Europe of 2,620,000 
tons of timber. Sweden and Norway are said to be felling more 
than the normal annual yield of their forests, while, although 
Russia and Finland still possess large wooded areas, the economic 
development of Russia promises ere long to require most of the 
timber it produces. The Siberian forests are very remote, and of 
very slow growth, and are being rapidly destroyed by fire by 
the increasing peasantry of that country. 
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The timber cle6cit of Europe is now supplied chiefly by 
Gauada and the United States, but the increasing population of 
those countries and the defective management of their forests show 
that future Transatlantic supplies are of doubtful continuance. It 
is, therefore, surely time for the United Kingdom to reafforest 
large areas of its wastelands, which in England and Wales amount 
to 3,600,000 acres, with over 9,000,000 acres in Scotland and 
nearly 4,006,000 acres in Ireland. Nine million tons of timber, 
representing a value of i^i8, 000,000, are now annually imported 
into Britain, which could be grown at home, and for this 6,000,000 
acres of our wastelands should be planted. 

The rflfimbers of the English Arboricultural Society will next 
autumn have an opportunit}’ of seeing how the question of the 
planting of wastelands has been dealt with in Belgium, where 
scarcely any land of this description now remains unutilised, and 
Belgium greatly resembles Britain in climate, so that we could 
readily follow their example. The strong gales which blew down 
so much timber in Scotland of late years are equally felt in the 
forest-clad mountain ranges of the Continent, but there proper 
measures are taken to secure the woods, and to prevent the fall 
of prices, when windfalls occur. 

As regards the question of the unemployed, there are within 
reasonable distance of London, in the counties of Surrey, Kent, 
Sussex, Suffolk, and Norfolk, about 100,000 acres of wasteland. 
By planting this up, labour would be required during the winter, 
when agricultural work is slack. In this way, men would be kept 
in the country, instead of crowding into the towns^ and increasing 
the numbers of the unemployed. 

The fact that large compact areas of woodland were estab- 
lished would lead to the establishment of industries using 
wood as raw material, and would thus tend further to employ 
labour. 

Regarding the question of economic planting by landowners 
Dr, gchlich had much to say. He lebutled the statement that our 
timber will always necessarily be inferior to foreign limber. The 
latter owes its excellence to the method under which it is grown, 
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as was shown by a number of excellent slides. Dense planting, 
deferred and light thinnings will produce cylindrical timber, even 
grained and free from knots, and our climate and soil are at 
least as suitable as those of North Germany for producing good 
timber. 

The want of reliable statistics regarding the results of home 
timber-growing was commented upon, and the excellent data to be 
obtained from German yield tables, the latter being fairly applicable 
to this country until we have data at home. 

Slides were shown, giving the percentage obtainable by crops 
of larch, oak, Scots pine, and other trees, when planted on land of 
different values, it being shown that larch would yield 2^ per cent 
on land worth £4$ an acre, and oak 2)4 per cent on land worth 
;^‘io. It was argued that 2)4 per cent is a reasonable percentage 
for timber, as the security is very good, while Consols, which 
nominally give 2^ percent, have not proved equally secure. A 
few years ago they stood at 1 12, but have since been quoted at 85)^ 
a fall of £2^ 10s, per cent, representing more than ten years 
interest. 

The question was raised of unfair charges on growing timber, 
in rates and taxes, and the unfairness of charging rates for 
exceptional traffic on roads, when a mature crop is harvested, 
after paying uniform rates for many years, without the owner 
having utilised the roads. Preferential traffic railway rates for 
foreign timber also are paid by the landowner, for the timber 
merchants must allow for the excess freights on home timber, 
when they buy it, and the effects of this preference has been said 
to amount to £20 per acre for an average crop of 3,000 cubic 
feet of mature British timber, in some cases. 

Dr. Schlich concluded this lecture by stating that forestry 
is not entirely based on botany and natural science, but that its 
financral aspect must be carefully studied, and this must be borne 
in mind in forestry education. 

Dr. Schlich has now been engaged in forest work for about 
forty years. He did excellent organising work in the Indian 
forests, between 1S66 and 1885, and rose to the position of 
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Inspector-General of Indian Forests. Since 1885, he has directed 
the higher forestry education of Cooper’s Hill. He has also 
managed a large forest in Belgium, and has prepared working 
plans for the Duke of Bedford’s woods and for some of the 
Crown forests. He has visited Ireland, and reported to the 
Government on the forest question there. He has brought out 
the “ Manual of .‘Forestry,” part of which is now in its third edition, 
and has written pamphlets, and given numerous lectures on 
forestry, at the Imperial Institute, the Society of Arts, Cirencester, 
the Royal Institution, CarpentersV Hall, and other places. This 
coufitTJ'I owes^him a great debt for the part he has taken in 
rousing thb country to the approaching timber famine, and to the 
necessity of introducing sound methods of forestry into Britain, 
and of properly utilising our wastelands, and especially to his 
exertions in bringing into prominence the economic aspect of 
forestry. It is to be hoped that he may now be permitted to 
complete his work by introducing a sound system of forestry 
instruction to one of our great universities, so that.the future rulers 
of our Colonies, our land agents and landowners, may be able to 
get 'sound views of this great question, and a thoroughly competent 
staff of foresters and forestry instructors may be available. The 
Cape Colony has already sent its forestry students to an . American 
forest school, and this shows the necessity of a good central school 
of forestry for the Empire. 


DAMAGE DONE BY FIRES IN THE PROME DIVISION, 
LOWER BURMA. 

Mr. j. W. Oliver has very kindly sent us the photograph we 
show here with the follovirihg remarks : — 

* View looking into the Bwet Reserve from the boundary fire 
lind' ' ' ' ' . " ■ 

‘ Note the damage done to the Pytnkadu (Xylia dolabriformis) 
tree, by annual fires before the reserve was protected. The 
danriage done to teak trees is often far greater. I am sorry that I 
biiiye tibt a photograph showing sudi damage.’ 
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The other trees depicted in the photograph are {a) Schlichera 
trijuga, {b) Homalium tomentosum, (c) young and middle-aged 
teak in the background, {d) probably a terminalia, (/) probably a 
clerodendron ; the undergrowth is mostly bamboos and recent 
seedlings. 

This photograph has been reproduced in Schimper’s * Plant 
Geography.* 

Eucalyptus Screens as Fire Protection Belts.— A 
correspondent sends us the following extract from a letter 
received by him from Mr. Wroughton, late Inspector-General of 
P'orests : — 

‘On my way back from South Africa I stopped at Cape Town 
where Hutchins showed me his work. He has done very well, and 
has threshed out the Eucalypts experimentally with the ^greatest 
success, and it seems to me that there are infinite possibilities in 
them for India. He plants Eucalypts, six rows 6 x 6', all round 
plantations, etc., and in five or six years they form a barrier which 
no fire can cross, for they kill out all the grass completely, and at 
the same time prevent burning leaves, etc., being blown across. He 
says there are Iiucalypts to suit every kind of climate.’ 

This experiment is we think of very considerable interest, and 
it is not impossible that there are areas in India where these 
Eucalypt belts could be planted with advantageous results, not the 
least of which would be the decrease in the fire work of the staff, 
thus enabling thern to give more time to other matters. 

A Tribute to the Memory of the late Herbert 
Slade. — A “ Divisional Officer” .sends us the following expression 
of the estimation in which Herbert Slade was held by his officers 
in Burma. It comes from one of the oldest and most respected of 
the Clerical Staff. It is here transcribed word for word : “ I regret 
very much to have to state the death of Mr, H. Slade, our Con- 
servator, and I now feel that you will also feel ver)^ painful to hear 
this sad news of .so good and kind hearted a gentleman. I know 
that we can never find a friend like him any more.” 
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Para Rubber. — Much has been written of late upon the 
Para rubber tree {Hevea braziliemis), its growth, the collecting and 
curing of the latex, and the diseases attacking the tree. The 
germination of the seed, however, does not appear to have attracted 
much attention. Although authorities appear to differ as to the 
requiremeints, etc., of the tree, there appears to be no doubt as to 
the methods of germination, which are as follows: — (i) Sow the 
seeds direct into pots ; (2) make seed beds, and after sowing the 
seeds, cover them with from two to three inches of soil ; or (3) sow 
at stakg^ vis., put in the jungle, the scrub being cleared sufficiently 
to Allow the young plant air and light. The general opinion is 
that the vitality of para seed is short and many failures are put 
down to this cause. It w'ould appear, however, that the majority 
of failures are due to the treatment of the seed in its earliest stages. 
Deep burying of the seeds is a fatal process, as the heavy weight 
of soil upon the micropyle must cause undue exertion upon the 
plumule in forcing its way out ; in doing which it is liable to be 
injured by the extra pressure. The injury thus caused forms a 
host for fungi which kills the plant in the embryo stage. Again, 
seeds to be germinated successfully require an even temperature 
and moisture ; it is difficult to regulate the moisture when the 
seeds are sown three inches deep. 

In these gardens we have been in the habit for the last three 
years of germinating seeds to supply to planters on the Nilgiris. The 
first year the plan of sowing direct in pots and pans was adopted 
with very poor results. In the second and third years a system 
on the plan of a seed-tester was tried. Platforms were erected 
about three feet from the ground, and on these old sacking was 
stretched (coir matting would be preferable). Over this was placed 
a little powdered charcoal to assist in retaining the moisture. The 
seeds were then placed on this and covered over with more 
sacking, and the whole kept damp by occasional watering. The 
seeds were examined every da}', and as soon as any showed sign.s 
of germinating they were removed and potted off. Seventy-five 
per cent of a case of seeds received from Peradeniya germinated 
aft^ this treatment, in spite of l^ing delayed by the Madras 
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Customs authorities for over three weeks, Proc. Madras Hort. 
Soc., Oct. — Dec, 1904. 

Cultivation Mktiiods in Huhma. — A larj^^e numt)er of the 
hill people in Htirma still «'uiopt the tfrHnj[*r<r system of cultivation 
burning down a hill side of jungle and planting it with paddy, 
chillies, cotton, tobacco and vegetables for their (>wn consumption. 
This spot is deserted after a few years, and anotlier clif>sen, which 
goes through the same process. The Commissioner of the Tenas- 
serim flivision suggested that this wasteful form of cultivation 
should he discouraged b)- a gradual enhancement of the rate 
as.scssed on each individual or famih* engaged therein, aivl the 
Financial Commissioner is at present conducting an enquiry into 
the circumstances of the A?// cultivators in Lower Uurma. The 
present rate of Rs. 2 per cultivator, or family of cultivators, was 
fi xed over a quarter of a century ago. It was then double the 
highest existing rate, and high as compared with the prevailing 
rates assessed on padd)' land in the plains. It is not wonderful 
if it has now become inadequate in certain localities. In the I'evo) 
district the taf/ni>TA ta.x j)roduced a larger revenue last ) ear than 
in the [)revious )'ear, though there was a decrease (►f 99S acres 
unthr assessment, 'Fhis was causcxl b}’ an increase in the tax 
in 1902. 

Tiik FokK.ST.s OK CHIHLI. — In that fascinating b(X)k ‘The 
Countries of the King’s Award’ by Sir T. fi. Holdich, K. C.M. G., etc., 
which wc can confidentl}' recommend to our readers, we read 
“ Another matter evidently needing attention is the forests. Much 
of sfuithcrn Chili is forest clad, and these ff>rests are almost un- 
known, and their capabilities scarcely explored. Where the) can 
be got at the valuable woods are being rapidly exterminated for 
want of any sy.stem of conservation.” 

We should have mentioned perhaps that the book in question 
is not fiction, but deals with the country lately in dist)Ute l)etween 
the Argentine and Chilian Governments, which disjuite they 
appealed to the King of England to settle for them. 
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A' Thornlkss Cactus. — Among the wonderful results of 
experiments with plant life that have been made by Mr. L. Bur- 
bank is the production of a thornless cactus. Mr. Burbank conceived 
the idea that if the prickle.s could be eliminated from this desert 
plant the many arid and waste lands of the States might be 
covered with fodder for cattle, and some large desert tracts in 
America are to be sown with the new thornless variety by way of 
experiment If it turns out to be a .success and the plant does not 
revtit to the original armoured type, the new variety is likely to be 
as useful to Iildia as the Aniericans hope it may be to the Western 
Continent, The Burbank gra.s.ses are already recognised as a 
valuable contrib\ition to agriculture, as he has developed several 
varieties that will grow on arid plains otherwise devoid of vege- 
tation. The American star-flower, which retains permanently its 
colour and perfume, the stoneless plum, larger in size than the well- 
known French plum, a lemon-coloured lily with the perfume of the 
violet are among the horticultural won<iers that this lover of 
vegetable nature has produced. 




tn F«derAttd Malay Statca in which the ucdergtowth has been cut back to set free 
the Palaquium gutia saplings. 
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THE PROHIBITION OF GRASS BURNING AND ITS EFFECT 
ON THE GAME OF THE COUNTRY. 

“ Sahib 1 you are steadily driving u.s from our home on these hills. 

Why is the grass never fired now and why left to die down season 
after season, till it cumbers the earth witli such a mildewed and 
powdery carpeting as mine but the rankest herbage may penetrate 
wiien the rain comes down ? The bison are going and we follow, 
and at no distant time these hills will stand yet more desolate, 
deprived of all that once gladdened their solitude.” (Leaves from 
. an Indian Jungle. Autohiography 0 / a SantbharStag.) 

Some mo.st interesting papers have recently been issued with 
reference to the former annual burning of the grass on the grazing 
grounds of the Nilgiri plateau, its recent prohibition, and the 
resultant effect upon the herbivorous animals of the plateau. The 
subject in its bearing upon the distribution and preservation of the 
game, not merely of the herbiyora alone but of the carnivora as well, 
throughout the country is one of considerable interest ; but whilst 
of interest it is also of such importance, alike to the sportsman, the 
zoologist and the public generally, for the civilised community has. 
set its face against any further extinction, in as far as lays within 
its power to prevent it, of any of the species at present inhabiting 
the globe, that its consideration in these pages needs no apology. 

PRESENT POSITION IN THE NILOIRIS. 

Briefly the position in the Nilgiris is as follows : — The Todas 
have, from time immemorial, annually fired the grazing grounds 
of the plateau during the hot weather in order to obtain a 
crop of fine young grass with the first rains. Apparently as 
long ago as 1879 tlie then Coramtssioiter framed rules rendering 
this practice illegal, but the rules h ive remained in abeyance until 
within the last year or so,: when they were enforced. This 
resulted in a petition from the Todas to the Collector, stating 
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that the prohibition was having a disastrous efifect upon their cattle. 
The matter was then gone thoroughly into, and in order that all 
parties should have a hearing the District Forest Officer, in his note 
to the Collector on the subject, suggested that the “ Nilgiri Game 
Association ” should be requested to gi ve their views on the question. 
This suggestion was supported by the Board, and the views thus 
obtained are of sufficient interest to warrant their further considera- 
tion. 

IMMl&MORIM. CUSTOM OF FIRING GRAZING LANDS IN OTHER PARTS 

OF INDIA. 

A.S is well , known, this firing of grazing areas has been the 
immemorial custom all over the country, one might almost say 
throughout the world, wherever the wealth of a community has 
chiefly reposed in its herds of cattle. 

PROHIBITION OF FIRING IN FOREST RESERVES AND OTHER PROTECTED 

AREAS. 

It has become fully recognised that the custom could not be 
allowed to continue in the great timber reserves of the country nor in 
those reserves which were required to be kept in trust to supply 
the daily wants in fuel, grazing ^ and minor produce generally, of 
the adjacent communities. In these latter all other considerations 
must necessarily be subordinated to the endeavour to keep the 
forests in such a condition as shall insure their being able to give a 
permanent supply of the materials required in the daily life of the 
neighbouring inhabitants. Firing of all such areas has, in most 
parts of the country, been strictly prohibited under severe penal 
laws, enacted entirely in the interests of the community at large. 
These village reserves, as they may be styled, may or may not be 
under the Forest Department. In the latter case they may or may 
' wot be under fire protection. Excluding the fire protected areas it 
may be taken as air accepted fact that all other areas occupied by, 
or in the neighbourhood of, grazing communities are annually 
burnt* this latter category may therefore be included' — 

- (I ) The not Inconsidereible area of boundary lines, interior fire 

burnt by the Forest Department or Civil 
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authorities as a protective measure to safeguard the fire protected 
forests, 

(2) The large areas of grass savannahs (called by various 
names in different parts of the country) annually burnt by the 
Department with the same object in view. 

(3) The annual firing of the majority of non-fire-protected 
forests and waste lands. 

(4) The annual firing (and it may be given a separate heading 
owing to its vast importance on the question under consideration) 
of forest and waste lands iii the vast majority of the Native States 
in the country. 


HKSULT OF THIS FIRING ON THE GRASS. 

Now, what is the result of this firing upon the grass ? We see 
in the papers before us that it is held that the grass ‘steadily 
deteriorates owing to the finer species being killed by the fire and to 
the manure in the ash being washed away with the first heavy rain! 
We have read this statement with surprise ! Consider for a moment 
the miles of forest boundary lines burnt every year. Are they not 
the nightly resort of the herbivorous animals of the adjacent heavy 
forest and are not the animals seen feeding upon them in the pink of 
condition and plumpness ? Again, the burnt savannahs become 
full of game as soon as the young grass springs up. In Eastern 
Bengal the sann (thatching) grass areas are annually burnt over 
after the grass has been cut with the object of keeping down the 
growth of the coar.ser noxious grasses, and thus of obtaining a thick 
crop of the finer and more valuable thatching grass. Turning 
to the evidence of the members of the “ Nilgiri Game Association,” 
all long residents on the plateau, we see that there is a concensus of 
opinion against the statement that the grass deteriorates by being 
burnt. The reason.s given by Sir Frederick Price, one of the 
members, may be taken as the generally expressed opinion of the 
Game Association ^ on this point-r-*‘ As regards the tbel)ry that 
burning destroys all the better classes of grass, and leaves only the 
coarser kinds, it is to be observed — if this is actually the ca.se — that 
that which is left agrees remarkably well with the Toda buffalo. 
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whilst that which he gets now. evidently does not. I think too 
much has been made of the point that the manurial constituents 
of the ashes of the burnt grass are washed away by rain and 
lost. The principal ingredient of these is potash — a very soluble 
salt The rain which comes after the burning has taken place — 
I speak of this part of the hills including the Kundahs^ — consists 
of brief and not really heavy showers, and the surface of the 
ground after a fire is not smooth. The dry earth drinks the 
water very rapidly, and very little of the constituents are carried 
away from t^e actual spot on which they lie.... If this is not so, 
how comes it that after the grass has been burnt for a series of years 
beypijd tte memory of man, burning it still produces at the 
present time an abundant crop of sweet and green grass ? That it 
does so is beyond denial. 

Sir Frederick also alluded to the fact that the annual burning 
destroy.s a vast number of insects, siich as hairy caterpillars and — 
that curse of agriculturists — the cockchafer beetle. The latter 
is to be found egg-laying in the earth at the roots of the grass 
during the burning season, and thus enormous numbers of beetles, 
and consequently eggs, are annually killed off. 

RESULT OF GRASS FIRING ON THE, MAINTENANCE OK THE HEAD OF GAME. 

The opinion of all who considered the question of the grass burn- 
ing on the Nilgiri plateau agreed upon the important point a.s to its 
effect on the maintenance of the head of game in the area. The 
new j'oung grass attracted samhhar and other herbivorous animals 
to the plateau, and excellent sport was to be obtained as long as 
the annual burning took place. This of course is the cotnmon ex- 
perience elsewhere in India. The broad fire lines, such as the lOO — 200 
foot lines of the United Provinces Reserves, the burnt over tappas 
and savannahs, the waste lands all over the country are all haunted 
by game as soon as the young grass begins to shoot up. The 
same rule applies to the large areas of grazing grounds in the 
neighbotirhood of big reserves and to the annually burnt over 
village forests. That this is so is of course fully well known to 
all Fomst Officers who are at the same time sportsmen, and in the 
of the maintenance of the head of game in a district, and 
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more especially in a heavily shot-over district, they would be the 
first to advocate the burning of all grass areas where the burning 
did not actually involve the fire getting into fire protected forests. 

THK EFFKCT OF THE PROHIBITION OF GRASS BURNING ON THE 
GAME IN THE NILGIRI PLATEAU AND ELSEWHERE. 

The effect upon the head of game on the Nilgiri plateau after 
the prohibition of the grass firing was enforced became most mark- 
ed. The Forest Officer alludes to the fact that all the herbivorous 
animals left the plateau and sought the slopes of the hills which 
were still burnt over, and where they could therefore find the new 
young grass coming up after the first rains. This observation is 
borne out by the members of the “ Nilgiri Game Association,” who 
were asked to report on the subject, and by numerous other 
sportsmen, who have recorded it as an observed fact. ‘It was 
pointed out that as a result of the two years’ non-firing of the grass 
only seven sambhar head had been set up by the local taxidermist 
instead of the 25 — 30 in years past, and further that the deer having 
left the plateau to go in .search of the grass on the lower burnt-over 
slopes had been killed off in large numbers by the jungly tribes, 
who all possessed guns, and that consequently the years of good 
work of the Association had been destro)'ed. 

That sambhar, bison, and other herbivora will not remain 
in areas where they have been accustomed to find in the neigh- 
bourhood burnt-over grass tracts, once fire protection has been 
introduced on a large scale, is well known to sportsmen, and we 
.should think to most Ft)rest Officers, ail over India. The quotation 
which heads these lines is from the pen of a well-known sportsman 
and Fore.st Officer, and the hills he was writing of are in the Central 
Provinces, famed for its fine .shooting grounds. Will they remain 
so in the future ? 

A RESULT TO BE EXPECTED FROM A DECREASE OF THE HERBIVORA. 

There is another reason, and a most important one, why it is 
almost essential that a certain head of herbivorous game should 
be kept up in the country. We allude to the presence of the larger 
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carnivora, who for the most part derive their sustenance from this 
source. The decrease in the head of herbivorous game in an area 
must almost of necessity be followed by a large increase in the 
mortality amongst the cattle of that district, and perhaps not alone 
amongst cattle but also amongst human life. A tiger will not 
usually take to cattle killing if be lives in an area where the 
procuring of a fat young buck is a matter of comparative ease. 
We write * usually,* for the tiger’s habits in this respect are very 
variable.. It may be taken as certain however that tigers and the 
lesser carnivorit will go to the village herds as soon as any difficulty 
is experienced in obtaining their more natural prey in the forest. 
It would, we belfeve, be by no means difficult to obtain statistics 
to show that a decrease in the herbivorous game of a district had 
been followed by a heavy increase in the mortality amongst the 
cattle 6f the village communities. 

POWER OF THE FOREST OFFICER TO PROIKCT THE HEAD OF GAME. 

That the first duty of the Forest Officer must be to conserve, 
in the interests of the community, the protected reserves from 
fire, even when this means sacrificing the head of game, admits of 
no criticism and needs no insistence upon in these columns. 
But we think that it equally falls within the province of his 
duties to maintain as far as in him lies the head of game in 
the district in which he serves, and to ever keep before his eyes 
all available means of carrying out this laudable object. From 
the very nature of his work he is in the best positron for obtaining 
reports and making himselfi^cquainted with what this head of game 
roughly is and whether decreasing or increasing. We believe the 
day will dawn when the Forest Officer will be in a position to keep 
rough game registers in his office having this .object in view, 
and such registers will be maintained not solely in the interests of 
the sportsman but equally for the advancement of the zoological 
knowWge of his district, and ipso facto kA India as a whole, 
the habits of much of the game in which are but imperfectly 
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A NEW .S 1 >ECIE.S OF DIO.SPYROS. 

niOSPVROS KANJILALI, IHTTHIK. 

Dios/>yros Kanjilali, ft. s/>. — A small or medium- sized tree with 
a fairly lon^ trunk. Bari.' greenish or ashy-grey and quite smooth 
like that of the y;tuiva, exfoliating in thin scales. Branches forming 
a rather narrow and open crown, not spinescent. Leaves — 5 2 
inches long, elliptic to suhorbicular, thicker than those of D. cotdi- 
folia, usually densely tomentose when young, becoming rigidly 
coriaceous and almost glabrous in age ; midrib impressed above, 
prominent beneath, petioles ^ — i inch. MALE flowers in short 
3-fIowcred cymes, pedicels -j',r inch ; bracts ovate, subacute, ciliatc 
on the margins. Calyx-lobes broad and rounded, pubescent on 
both sides and with ciliate margins. Cot'olla long, 

slightly pubescent outside, glabrous within, pale-green. Stamens 16, 
in opposite pairs, united below ; anthers awned, glabrous. FEMALE 
flowers axillary, solitary, nodding, pedicels about i inch. Calix Tin 
fruit) accrescent ; lobes spreading, broader than in A cordifolia. 
Corolla dark -green, otherwise like that of male. Staminodes 8, 
alternately longer, the longer ones often toothed near the acuminate 
apex, the shorter fuies obtuse. Fruit up to 1 inch in diameter, 
globose. Seeds about ^ inch long, somewhat curved.* 

Recorded by Kanjilal from Kalsi, Rajpur, Lachiwala and 
Thano in Dehra Dun, and from Ranipur, Dholkhand and Rad- 
shahibagh on the Siwalik range. It flowers during April and May. 
Other localities arc — Chanda district of the Central Provinces, 

• I am indebted to my Irirnd Mr. Gamble for the following description of the 
wood of this species ; — 

Wood brownish-grey, with occasional iron-grey streaks, soft to moderately hard, 
no heart wood. 

Pot-fis small, very scanty, in radial groups 1-^3, which are distant between the 
medullary l ays and faintly in echelon. Moduli rays numerous, very fine. Trans- 
verse lines ver3' faint. 

O4952. Dehra Dun 


50 lbs. 
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Duthie No. 9559, N. Kanara, Ritchie No. 972. Mr. Gamble has 
also collected it in the following localities : — Santal Parganas in 
Bengal No. 10614, also in the Madras districts of Gan jam 
No. 13657, Anantapur No. 20873, Bellary No. 16583. 

This tree has already been alluded to by Kanjilal on p. 221 of 
his “Forest Flora,” where he remarks — 

“ There is a tree occasionally met with in the Saharanpur and 
Dun Divisions ♦ « * which differs from the montana* as des- 

cribed above in the following respects : — Trunk fairl}^ long ; crown 
rather narrow and open ; branch lets not spinescent ; hark green ish- 
grey, always smooth, exfoliating in thin .scales; leai^es larger 3 — 5 by 
1 1 — 2 inch, oblong or elliptic, sub-coriaceous, brittle, pubescent or 
glabrescent, midrib impressed above, prominent beneath * * 

k^appears to occupy a position intermediate between D. 
inontana and D. cordifolia^ agreeing with the former in general 
habit, stature, smoothness of bark and in the absence of spines but 
differing by having thick coriaceous leaves, the male flowers in 
threes (not in panicles) and twice the number of staminodes. I"rom 
D. cordifolia it may easily be distinguished by its smooth bark, 
ab.sence of spines, the shape of the leaves, the glabrous and awned 
anthers, and by the number of staminodes ; it also differs by 
having a more defined trunk with ascending, not spreading 
branches. 

Plate XXX shows the leaves, flowers and fruit of this tree. 

I have great pleasure in naming this tree after my friend 
and former pupil Rai Sahib Upendranath Kanjilal, to whom 
I am much indebted for a complete set of herbarium specimens 
and for .some excellent photographs of the tree taken b\’ himself. 

Kew : J. F. Duthie. 

24M March 1905. 

* This A corfhfolia Roxl>urgh and not Uk true 1), nwnfana of Roxburgh, 
which is a comparatively rare trte in Northern India. - (J. F. J>.) 
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SOME FACrs AHOUT (iU ri'A PERCFIA. 

BY A. M. HURN MURDOCH, I. F. S. 

CONSKkVATOR OF FORKSTS, FKDFRATFD MALAY STArKS. 

GuttJi percha, derived almost entirely from trees growing 
within six or seven degrees of tlie equator, is natur.ill v one of the 
most important products of the Federated Mala)- States, of Perak 
Selangor, Pahang and Negri Semhilan. I will endeavour in this 
article to give a general idea of the subject, under the following 
heads : - 

I. -(reneral, species, distribution, etc. 

11. — Measures taken for prot(‘Ction, past and present. 

III. Methods of extraction. 

IV. Manufacture, adulteration, lines of transit. 

V, — Properties. 

I. -OICNKKAI., KTC . 

'Phe word gutta percha is derived from the Malay word 
“ Getah,” which means any substance, such as gum, latex, resin, etc., 
which exudes from wounds or incisions in the bark of tree.s. 
“ Percha” refers to the Malay name for Sumatra, “ Pulau percha.” 
Gutta percha therefore originally meant (letah from Sumatra. 

Gutta percha in its pure state may be taken to mean the 
coagulated latex of trees belonging to the genera Palaquium, Syn 
(Dichopsis, Isonandra) and Pa)’ena. Inferior gutta perchas are 
yielded al.so by .several species of Russia, and one or two species of 
P'icus, but these will not be discussed here, the object of this article 
being to consider the best gutta percha producing species, namely, 
tho.se above mentioned, which are al.so the ones found in the 
Federated Malay States. 

Mr. Curtis, in the “Agricultural Bulletin of the P'ederatcd Malay 
States and Straits Settlemetits,” has made the following observa- 
tions : — “ Palaquium, the tree referred to as * Getah taban,’ was 
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originally descril)ecl as an Isunandra, but sifi)sequently found not to 
agree in certain particulars with that genus, consecpiently a new 
genus was created, called 1 )ich<.)psis. Later it was found that the 
characters of Dichopsis were identical with those of Palaquium, 
which, being of older date, takes precedence under botanical 
etiquette.” The l)est gutta percha is yielded b\’ a tree known as 
“ Getah taban” in these States, of which there are several varieties — 
c. g.y Taban merah — ralaquium oblongifolium or gutta. 

Taban chaier — Pala(|uium .sp. ? 

Taban piiteh-— 1 \ pustulatum. 

Taban baik -- P. sp. ? 

Getah sundik— Pa) ena Laerii. 

All these are good except Taban puteh, which is much inferior 
to the others. Considerable doubt exists amongst botanists as 
regards the specific names of numbers 2, 3, and 4, and P. 
oblongifolium and I*, gutta are by some considered as distinct 
species. Local names cannot be depended on at all, as they 
differ in the different .States. Pa)'ena is not found in auN thing like 
such quantities as Palaquiurn, and it is chielly with the latter that 
I propose to deal. 

l^daquiiim gutta is found in all four .States, the best areas lying 
between 2 degrees and 5 degrees north. It must be cemsidered as 
a dominant species, but exists at present, owing to the unregulated 
and wholesale fellings by natives some )ears ago, onl\' in the 
seedling and small pole stage. 

It occurs most frequently on the low hills and plains, often on 
steep hill sides, and up U) 2,000 feet above sea level, and even 3,000. 
It is found well represented in large blocks of forest, varying in size 
from a few hundred acres to 10,000 or 15,000 acres in extent, 
while it ma\' be practicall)' ab.sent in other areas for long distances. 
On close examination a great many of the young plants arc found 
to be stoiol shoots, but there are many seedlings also, although seed 
trees are not now to be found. This looks as if the felling of 
mature trees did not cease: till comparatively recently. The 
“Taban” tree is a .shade bearer of the most pronounced description, 
and is able to maintain the struggle for existence successfully, tf 
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slowly, in these dense evergreen forests. It ^rows to a consider- 
able size ; the largest I have actual knowledge of in this country was 
in Penang, and measured when blown down 52 feet in height 
and 42 inches in circumference at 14 feet from the ground. I 
have seen mention of a tree 140 feet high in the Jdiilippines, 
and there is no doubt that it is an exceeding!)' slow grower. 
At present poles 30 to 40 feet liigh are fairh' common in these 
States, but large trees are rarities. In the Straits Settlements 
Palaquium onl\' exists in the natural state to a very small extent, 
r. in Malacca near Nx alas, not to mention a few scattered 
trees in Penang and elsewhere. W’c must rely in the C'olony 
on our plantations or on the h'ederated Mala)* States, where 
large areas are found containing this plant in the wild state. 
At present a small plantation exists at Ikitu ferringi in Penang 
and another in Malacca and .Singapore. Phe P. gutta tree 
is ver)’ easil)* recognised by its leaves, which are coriaceous, 
oblong or obovate-oblong and obtusel)' acuminate ; in colour they 
are of a beautiful copper)’ gold colour on the under surface, and 
dark gloss)- green on the upper. In a mature tree the leaves arc 
about two inches long, but much longer in the )’oung plant. In the 
forests this tree a|)pears to be very free fium the attacks of 
disease, the onl)' one I ha\e .seen being in |)lantations. and caused 
by the larva of a moth which I believe to lx* a species of 
Rhodoneura.'* This larva eats the )'oung shoots and leaves, and 
has done appreciaVjle damage in Malacca. 

II. MK.X.SURKS (fF l‘ROTF.( TION. 

The qualities of gutta percha became known about 1845, and 
the demand steadily increased from that time, till in the seventies 
there was a rush for it by the natives of these .States, the price 
rising rapidly till 1902. Between 1895 and 1900 the exports from 
Singapore rose from 2,642 tons to tons. It may safely be 
said that from 1890 onwards the natives of the.se .States were doing 
their best to f)btain gutta percha. 'Pheir method of extraction 
consLsted in felling every tree they came across and extracting the 

* Rhodonntta tiiyrsnsfifis, Wlk. 
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latex in a wasteful, rouj^li and ready manner, so that by the time 
the authorities awoke to the fact that Palaquium was being exter- 
minated (about ICS98;, it was too late to save trees large enough to 
produce gutta percha. It is difficult to see how this could have 
been prevented, however, as at the time there was no properly 
organised Forest Department, and whatever measures might have 
been adopted it would have been im|)ossible to effectively carry 
out in these dense, unpopulated, exergreen forests. 

In I*erak the export of gutta percha xvas prohibited in 1881, 
but allowed again in 1887, the issue of passes to collect being 
prohibited in 1900. The first timber rules, publi.shed in 1898 by 
the Hriti.sh Residents of the various States, contained the initial 
protective measures, which were to the effect that no rubber- 
bearing tree .should be felled if oflessthan8 inches diameter. 
This rule could not, I imagine, be enforced in practice, owing to the 
want of an organised staff. In 1899 and 1900 the matter was taken 
up by the High (Commissioner and the Kcsident-tieneral, and in 
the latter year the Ihitish Resident, Pahang, issued orders to 
all his officers to do all that lax' in tiu'ir power to prevent the 
destruction of gutta percha })roducing trees. 

The question of planting^ xvas also discussed, l.)ut not in a 
x'ery practical manner. 

The poorest Department xvas started in each State b)’ the 
appointment of a local man, in Perak in 1895, in Selangor in 1898, 
in Negri Scmbilan in 1899, and in Pahang not till 1902, xxhen a 
member of the Indian Provincial P'orest Service xvas sent over on 
deputation at my request, I having been deputed from^ India in 
October 1901 as Con.scrvator of FCorest-s, 

P2arly in 1902 1 suggested that an export duty of 80 per 
cent ad valoretn be imposed on all gutta percha leaving these 
States, as a means of putting a stop to the extraction and 
collection of this product, a considerable period of absolute rest 
being obviously indicated for all gutta percha producing trees. 

The rules were also amended and the felling of trees for the 
extraction of the latex xvas prohibited. In addition to these pre- 
cautions departmental instructions were issued to the effect that 




: 



High Forest of PaUquium gutta with seedlings and poles beneath^ all natarally grown. 
(Federated Malay States). 
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no licenses for the extraction of giitta percha were to be issued. 
At the present time tlierefore it must be difificult to collect <^utta 
percha and export it in sufficient quantities to make it pay. That 
a certain amount of smugp^ling- goes on I have no doubt, from 
the fact that two or three cases have come to light in which 
Chinamen were found in possession of small quantities and were 
convicted of the offence. Since 1902 the staff of the Forest 
Department has been greatly increased, and I have reason to 
believe that the Government iKive done and arc now doing all 
that is in their power to assist in the preservation of this valual^le 
product. 

As regards measures for protection from other causes of 
destruction, such as alienation of land for mining and agriculture, 
the only plan is to reserve all the valuable Falaquium areas, 
constituting them forest reserves wherever possible, without inter- 
fering with valuable tin-bearing land. We already have an area 
of about 60,000 acres reserved, fairly rich in young “ Palaquium,” 
chiefl)^ in Perak and Selangor, and probably as much more remains 
to be taken up in Pahang and elsewhere. 

Again, before any large area of land is alienated the department 
is referred to, and if alienation takes place in spite of the presence 
of Palaquium, we are given the opportunih' of taking away the 
young plants and transplanting them into reserved areas. In the 
course of time, when all forest reservation has reached its natural 
limit, Palaquium is bound to disappear from all tracts outside, nor 
does this matter, as it is only practically possible to \vatch defined 
areas when placed completely under the control of the Forest 
Department. 

The systematic exploitation of the gutta peixha areas will 
only be possible in reserved forests, tracts being taken in hand 
annually. 

(^r) Regeneration, 

The natural regeneration of “Palaquium,” as already stated, 
is very good, but growth is slow^ and assistance must be given. 
Our object now is to encourage only the best species, P. oblongi- 
folium and gutta. Regular plantations, i, e,, planting in cleared 
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areas from seed, is at present impossible in these States, as no seed 
is available. The method followed by the Forest Department here 
is to cut lines through the dense undergrowth in the ft)rest reserves, 
taking up regular areas in turn, and to trans|)lant into these lines 
young Palaquium seedlings taken from outside the reserve in 
forests that cannot for various cau.ses be protected, or taken from 
groups inside the reserve wliere they are growing too close 
together. At the present time we have an area of more than i,ooo 
acres so planted in Selangor. 

In the Trollah reserve in Perak Palaquium seedlings are so 
numerous in the seedling and pole stage that planting over a 
considerable area is unncces.sar\^ Here we resort only to im- 
proveinent fellings, transplanting young plants into blanks only 
wherever necc.ssary. The improvement fellings consist in clearing 
away undergrowth interfering with young Palaquium plants, the 
operation being repeated yearly or once in several years, as may 
be necessary. H}' this means the rate of growth of the young 
trees is greatly increased. I have found the effect of this 
process to be very beneficial even in the two \'ears since it was 
started. By such simple methods as the.se it is hoped in a few 
years to have a very considerable area of young Palaquium trees 
about 40 to the acre. One advantage in this .system is the freedcjin 
from the attacks of insects to which trees grown in pure planta- 
tions are liable. A similar area to that in Selangor exists in 
Malacca, but the plants are put inclo.ser together and were obtained 
from Sumatra. Similar plantations exist at Bukit timah in 
Singapore, and at Batu ferringi in Penang, but on a smatl scale. 

III. — METHODS OF EXTR.VCTION. 

The latex of Palaquium exudes immediately on tapping, />., 
cutting the bark, and consists of a milky-looking white fluid, which, 
in young trees, is rather thin. U coagulates very quickly and turns 
in theca.se of “Taban merah,” P. gutta, a light pink colour when 
hard. 'Phis is doubtless due chiefly to the fact that the under side 
of the bark of this .species is reddish, and small pieces of the bark 
get mixed up with the latex while it is being rolled off. The 
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rapid coagulation and tlic (act lliat the tree only bleeds for a very 
short time from the cut are at the root of the disastrous system of 
extraction of the latex, by felling the tree, tapping the living 
tree as with Para rubber, being, it was sup|)osed, impracticable. 

'The native method is to fell the trees and to cut ring-like 
incisions round the fallen trunk at intervals of about 9 to 12 
inches or even less. These are quickly filled by the latex, and in 
about half an hour the pure gutta percha can be rolled off on 
sticks. riie product is then boiled and sliaped as desired, but 
many im|)urities are included, such as chips of wood, bark, 
dirt, etc. 

'Phis process is of course very wasteful, as a good deal of latex 
falls to the grt)und ; the late.x which is contained immediately 
underneath the cut and touching the ground is also inaccessible. 
Again, the gutta percha contained in the leaves and remaining 
bark and in the twigs is not collected, and, as will be seen later 
on, this is a ver\’ considerable amount. 

The same method is applied to Getah siindik, Pa)'ena laerii, 
which produces a ver\' white gutta percha. 

Dr. Sherman, in the Philippines, estimated that only 135 of 
the total (luantity contained was extracted by natives, and from 
other experiments it is said to be certain that not more than i/io 
is obtained. 

In Penang in 1900 a tree was felled 39 inches in circum- 
ference at 5 feet from the ground, with a height of 55 feet, height 
to the first branch being 35 feet. This tree was thought to be 
about 50 years old. The gutta percha was extracted b\' the 
above mentioned native method under the personal supervision 
of the Superintendent of the Botanic (wardens, and }’ielded only 
I *4 lbs. of gutta percha. Another tree blown down in 1901, 
52 feet high and 42 inches in circumference, yielded by the same 
method lbs. only. Dr. Sherman had a tree felled in the 
Philippines 160 feet in height and 8 feet in circumference which 
yielded only 8^ lbs., whereas he estimated that could all the 
latex in the leaves and bark have been obtained he would have 
extracted 150 to 200 lbs. 
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Other methods of extraction have been tried, e,g,y from 
the leaves and bark. Fhe green leaves of the best species of 
Palaqiiium contain up to 3 per cent of pure gutta percha and the 
bark about 5 per cent. A company was started in Singapore which, 
by simple media nical means, extracted gutta percha from them, 
but I believe that great difficulty was met with in the procuring 
of sufficient leaves. I believe this method of extraction could 
be empk^f^ckl by the Native States were the necessary plant set 
up close to the forest. Extraction can also be effected from 
dried leaves by this method, but there is great loss through 
oxidisation \Vfiile dry ing gradually. 

. Tliei'e ctfe also various methods of extraction of the latex 
by chemical means, but I believe I am right in sax ing that these 
are less satisfactor)' as regards the produced gutta [lercha. I am 
very doubtful whether extraction from the leaves only, /. e.y from 
leaves gathered from standing trees without ta[)ping the tree, 
would be a success from an economical . point of view. From 
what we know, the best method would seem to be to fell the 
tree, but to extract every ounce of latex from the bark, twigs, 
and leaves (jf the felled tree. This would not present any great 
difficulties. In any case it is obvious that the method of collec- 
tion from leaves only is a most dangerous one if carried out by 
natives as the) cut down the young .saplings in order to reach the 
leaves, otherwise inaccessible without great trouble, whereas were 
they collecting by their own methods it would not pay to fell trees of 
less than a certain size. Again, Palaquium appears to be a very 
slow growing tree and what effect the stripping of some or all of 
the leaves, even at considerable intervals, w(^uld have is very 
uncertain. So far the Forest Department in the Federated Malay 
States has not concerned it.self greatly with methods of extraction; 
all its energies must for the pre.sent be devoted to the protection 
and cultivation of the trees. There is ample time in which to 
make experiments. Lately some fairly large trees have been 
found in the forests, and I intend, before long, to make experiments 
in tapping the living trees ; it is quite possible that, by tapping the 
tree from the base upwar<ls to a considerable height, a good quantity 
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of latex may be obtained without seriously affecting the vigour 
of the tree. Of this, however, I have no great hopes, as I have 
heard that tapping as hitherto attempted has had an injurious 
effect. 

I may here mention that from the leaves of P. pustulata 
which I sent to Singapore but very little gutta percha could be 
extracted ; in fact, practically none at all. P'rom P. gutta, however, 
over two per cent was obtained, but I am informed that the gutta 
percha so obtained is not of the first quality and will not do for 
cables. 

IV.— MANUFACTURE AND TRANSIT. 

According to M. Collet, who published a pamphlet on the 
subject, nearly all the gutta percha of commerce goes to .Singapore, 
where it passes through the hands of Chinese middlemen, the 
cleverest adulterators in the world. To such an extent has 
adulteration been carried on that the finished article they turn out 
resembles but slightly pure gutta percha as taken from the tree, and 
he adds “ it is impossible to determine the origin of the gutta 
percha as comprising the reboiled of Singapore.” This is greatly 
to be regretted, and I feel sure that the present enormous fall in 
price is partly accounted for by the adulteration to which this 
product has been subjected. As will be seen further on, the prices 
litely quoted in .Singapore for gutta percha are less than those 
current for very ordinary India rubber of low grade. It is a well 
known fact that the exports of gutta percha from Singapore greatly 
exceed the imports. This is, however, partly explained by the 
fact that very inferior “Getahs” such as “Jelutong” (Dyera 
costulata) are shown when imported as inferior India rubbers, and 
then mixed with gutta percha and exported as such. “Jclutong” 
can hardly be called a gutta percha however, and this only bears 
out my statement. Whereas the price of gutta percha rose in 
1902 to $600 per pikul (i pikul = i33^ lbs.) the average price of 
Getah Jelutong is only $6-50 cents. Gutta percha also finds its 
way into Singapore under the name of India rubber ; also a certain 
amount is brought in by pas.sengers and smuggled through in 
small quantities at a time. 
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V.— PROPERTIES OF (UJTTA PERCIIA. 

As is j^cnerally known, pure ^utta percha when healed becomes 
soft, malleable and plastic, but when allowed to cool it becomes 
hard, retaining any shape given it when hot. Pure gutta pcrcha is 
so hard that it would be difficult to drive a nail into it when in the 
cool state. In composition it differs from India rubber ph\'sicall}' 
more than chemically. It burns freely with a very character- 
istic odour. When exposed to air for any length of time it 
oxidises, when its insulating qualities and durability decrease, but 
if kept in water its duration is indefinite. 

Acids do not affect it unless concentrated. 

Its chief value of course arises from the fact that it is 
unaffected by sea water ; this and its insulating qualities make it 
invaluable for submarine cables. 

The chemical composition according to W. P. Hrant is as 
follows : — 

Carbon 86*36 

Hydrogen 12*15 
Oxygen 1*49 


100*00 


Its physical composition according to Payena — 

Gutta 78*82 

Albane 16*14 [crystalline resin) 

Thiarite 5*04 

100*00 


It is a great pity that in Singapore and in the Malay States 
generally the term “gutta” is used indiscriminately to mean either 
India rubber or gutta percha, as this leads to great inaccuracy in 
returns. 

SOME FACTS ABOUT THE TRADE. 

In 1880 Great Britain imported from the Straits Settlements 
68,862 cvvt. of gutta percha valued at ;^505,82i, while in 1876 





Note.— The difference in price between the three qualities is much smaller in April 1904 than in 
December 1901, when prices were high. This appears to me an indication of deterioration of ist 
and 2nd quality. 
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the imports were only 19,665 cwt., and in 1878 49,387 cwt. Thus 
it would seem that the rush for this product came on between 
1876 and 1880, or within the last 28 years. In 1890 the price 
was 316 per pound, but rose to $4*60 cents in 1902. 

The exports from Singapore for the last 18 }X*ars arc as 
follows : — 


1886 Pikuls 

33 . 94 ^>- I 

1895 Pikul.s 

43,910 

1887 

25 , 539 - ! 

1896 

43,769 

1888 

23.717- ; 

1 897 

45,417 

1889 

59,493- 

1898 

93 , 39 « 

1 890 

78,930. 

1899 

7«,343 

1891 

54, <>26. , 

1900 

97,399 

1892 

4 1 ,990- ' 

1901 

73.815 

1893 

3 «, 045 - 

1902 

63,559 

i<S 94 

42.841. 

1903 

35,661 


The question which naturally forces itself on one’s mind is, 
will there be any demand f()r gulta percha by the time the federa- 
ted Malay States forests have been given time to recuperate? 
A substitute may be invented or submarine cables may become 
unnecessary ; either of these two contingencies failing, it is 
difficult to see why the demand should not be even greater than 
heretofore. In this case it will be advisable for the Government 
to transmit its gutta percha direct to agents or manufacturers 
at home, and above all not to send it to Singapore to be changed 
be\ ond all recognition by the Chinese middlemen. Api)ended is 
a statement of the highest prices of three qualities of gutta [)ercha 
exported from Singapore during its zenith and decline. I am told 
that this decline of first quality is largely due to the falling off of 
the demand for the best quality owing to the cessation at present 
of work on laying cables, but do not think this the onl\" cause. 

lA)r the |)hotographs here reproduced 1 am indebted to Mr. H. 
C. Robinson of the Selangor Museum. The)^ represent a forest in 
w'hich the dense undergrowth has been cleared, showing up the 
young Palaquium plants, those wu'th the rather stiff looking leaves, 
In Plate xxviii the tall sapling in the centre is a Palaquium gutta, 
also the one close to it. 
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Plate XXX shows a group of seedlings and small poles under 
the big forest. 

Plate xxxi the same ; these are all naturally grown. It is 
difficult to obtain good photographs owing to the bad light. 

Plate xxxii shows some forest not yet cleared of undergrowth ; 
the tree with Jhe white light on the stem is a Palaquium. 


HERBERT SLADE, O. U. S. E. 

On tliQ'll^th March last Mr. H. Slade, Conservator of Forests, 
died suddenly of cholera at Akyab, to the great regret of all who 
knew him. 

Slade was educated at the Nancy Forest School, and joined 
the Department in Burma in December 1882. After serving for a 
few years in Lower (then British) Burma he was sent, after the 
annexation of Upper Burma, to the new Province and placed in 
charge of the Chindwin Division, an immense area containing some 
of the richest teak forests in Burma. After some years of arduous 
work in the Chindwin, his services were again claimed by Lower 
Burma, and he was, until his departure for Siam, in charge of the 
Tharra wa( Idy D i v ision . 

In 1896 he was deputed to" Siam to form a Forest Department 
there. In the face of great opposition — even from quarters whence 
he had a right to expect help — he succeeded in putting a stop to 
the old, strongly-ingrained, illicit methods, in establishing the 
proprietary right of the Crown to its forests and in setting up a 
properly constructed Poorest Department. This was a grand 
performance, yet Slade left Siam greatly disheartened at his 
failure to get through certain measures, which were, however, 
afterwards recognised to be necessary. In 1899 he received the 
I'hird Class of the Order of the White Elephant of Siam. 

Since his return to Burma in 1901 he had been in charge 
of the Pegu and Northern Circles. At the time of his death 
he had just relinquished charge of the latter Circle, and had 
proceeded to Arracan on .special duty to organise forest work in 
that Division. 
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Slade was of the best type of Englishman — absolutely simple 
and straightforward. He was honoured and respected by every 
officer who had the pleasure of serving under him. He was in 
fact always most popular through the great charm of his character. 
While the State has lost a strong and capable officer we who knew 
him have lost even more — a dear friend. 

The Lieutenant-Governor of Burma recorded his appreciation 
of Slade’s services in the following notification published in the 
Burma Gazette : — 

The Lieutenant-Governor has heard with deep regret of 
the death at Akyab on the 12th instant of Mr. H. Slade, 
Conservator of h'orests, Mr. .Slade, who joined the Forest 
Department in Burma in 1882, was an officer of unusual knowledge 
and ability, whose services have been of great value to the Local 
Government, h'rom 1896 to 1901 he was employed in Siam, 
where his successful administration of the forests was rewarded 
by the grant of the Third Class of the Order of the White 
Elephant. B)^ his untimely death the Government have lost one 
of their most capable and devoted servants. 


THE GRAZING QUESTION IN MADRAS. 


BV F. .\, L. 

The future of the forests depends so much on the amount 
of grazing that they can be saved from, while the piesent of the 
ryot depends (or is said to depend) .so much on tlie number of cattle 
which he can maintain at a nominal cost, that it appears impossible 
to reconcile these two divergent interests. The interests of the 
cultivator are rightly considered of paramount importance, and it is 
impossible to convince the ordinary ryot that grazing restrictions, 
necessary from a forest point of view, are advantageous to him. 
E'er generations he has been accustomed to keeping as many 
cattle as he could find food or water for, not for tilling his land, 
but as the cheapest and most convenient method of bringing 
produce from the forests and depositing it in the form of manure 
on his land. In Avhat may be called, so far as forestry is concerned 
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the fjrehistoric days prior to the introduction of the Forest Act, 
certain areas were selected as reserves ; these areas were theore- 
tically closed to man and beast, and it was probabl)' for this reason 
that an order was issued to the effect that no reserve should 
include any public path. Consequently the reserves were very 
limited in area, and as free gra/dnj^ was allowed everywhere except 
in the reserves, their formation did nut materially diminish the 
area available for cattle of all descriptions. But with the reorgani- 
sation of 1882 and the introduction of the Forest Act, reserves 
were soon formed on a large scale, and the old idea of the word 
“ reserve” being sxnonymous with “area rigidly closed to man and 
beast” had to be modified. In 1885 Mr. Gamble advocated light 
grazing in the Nilgiri re.serves, and in the same year Colonel Camp- 
bell Walker declared himself in favour of light grazing in the forests 
of the plains, defining “ light ”as one head of cattle per five acres of 
forest after e.xcluding all bare and rocky patches. Various i)ro- 
posals for limiting the number of cattle to be admitted to a reserve 
were made, but they all failed, those on the “ first come first served ” 
principle because local cattle-owners might be excluded from a 
reserve by the prior advent of an exotic cattle breeder with a large 
herd, and those on the villageiiiAn distribution principle because of 
the impossibility of effecting an equable distribution by the forest 
staff then availaVjle or by village officers. It was then decided that 
no restriction on the number of cattle to be admitted to the 
reserves could be attempted, and grazing permits for which nominal 
fees were charged were issued to all-comers. At first these permits 
held good for all the reserves of the district in which they were 
issued, and in the hot weather as soon as the pasture in one 
reserve was exhausted, by overgrazing or by fire, the cattle were 
moved on to the next reserve irrespective of the number of cattle 
it might already contain. The results, in a bad dry season, may 
easily be imagined ; half-starved cattle from a reserve which had 
been cleaned out of fodder or water crowded into the nearest 
reserve and accelerated the disappearance of the available fodder 
therein, after which, augmented by the cattle which habitually 
grazed there, they moved on to overcrowd a third reserve, and so 
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on, till they reached a tract of fore<>tles.s country which they were 
too feeble to cross, and there they died by the hundred. 

In order to prevent this reoccurrinfi^ and to ensure a certain dis- 
tribution of cattle, the area for which permits held good was reduced ; 
the unit of area became part of a reserve, a reserve, or a group of 
reserves according t(.) circumstances, but still no restrictions on the 
number of cattle to be admitted to each unit were imposed. If a 
cattle-owner wished to transfer his cattle from one grazing block to 
another, he had to pa}' for new permits for the sccf>nd block, and 
though the grazing fee was and is quite nominal (three annas per 
cow per annum) this double payment gave rise tt) numerous 
petitions. It has ik) doubt augmented the grazing revenue in 
many districts, but the cattle-owner considers it an injustice and has 
good arguments on his side. Owing to the absence of all restric- 
tions on the number of cattle admitted to each block, certain 
fav'ourite blocks soon get overcrowded with local cattle to which 
in the dry season are added herds of breeder’s cattle ; fodder or 
water or both fail, and the cattle-owners who hav'e paid for grazing 
for a }'car demand that the}' may be allowed to move their cattle 
without further payment to a block which contains fodder. I use 
ihe word fodticr instead of advisedly, for in many of the 

reserves in the plains, after the disappearance of all pasture, 
cattle arc fed on the leaves of trees, cowherds lopping off branches 
frccl}', and at the end of the hot weather these overgrazed reserves 
present a pitiable spectacle: ground as hard as iron and as bare 
as a rock, not a leaf or a green shoot within six feet of the ground, 
trees barked and lopped in all directions ; no wonder that natural 
reproduction hardly exists in the reserves, and as for the unreserved 
lands thev are past praying for. From the moment that pax^ment 
was demanded for grazing in reserves, the pressure on unreserved 
lands increased ; no man would care to pay three annas on the 
chance of getting grass in a reserve so long as he could keep his 
cattle alive on the unreserved lands, but as the area of reserves 
increased the free grazing area diminished and also the free 
felling area, with the result that the denudation of unreserved 
lands was enormously accelerated, and most of them are now 
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useless for pasture except during the monsoon months. Goats of 
course were the princi|)al factors in the work of denudation and 
destruction, and in some districts their depredations are still 
allowed even in re.served forests because the ryots say that goats 
are necessary to agriculture ; in other districts, however, the 
imposition of a grazing fee of from eight to twelve annas a goat 
has resulted in the disappearance of a large proportion of the herds 
of goats formerly maintained, and it has not been shown that 
agriculture is any the worse off in consequence. If it is true that 
nature abhors a vacuum ” it is equally true that “ fore.sts abhor 
goats,’’ and as a well-known French Forest Officer said with 
reference to the goat question in Algeria, “ If ansbody will 
show us how to grow goats and forest on the same area we shall be 
much obliged, for no Forest Officer has yet succeeded.” Goats must 
sooner or later be relegated to unreserved lands, the denudation of 
which will limit the number that can be maintained ; thev should 
not enter into the question of provision of grazing in re.served 
forests. 

What then will be the future development of the grazing 
que.stion? If unlimited grazing continues, deterioration and 
eventual disappearance of the fprests must be the result. 1'here 
is no doubt that unlimited grazing is not the best treatment for the 
fore.sts ; is it the be.st for the cattle-owner? Under it the local 
cattle-owner finds the reserves in his vicinity overrun with cattle 
belonging to breeders ; he pays a grazing fee with no certainty of 
obtaining grass for his cattle ; at be.st his cattle get half rations 
and deteriorate, and in times of scarcity he loses many that might 
have been saved if the number of cattle admitted to the reserve 
had been limited to its grazing capacity. Given a sufficiency of 
grass his cattle would improve, and so would the forest growth on 
which he counts for his building and agricultural materials. In 
fact it is generally admitted that unlimited grazing is an evil, but 
the difficulty of restricting the number of cattle without hardship 
to the poorer cattle-owners has hitherto prevented any attempt at 
limitation. The difficulty is not insurmountable, but requires 
careful treatment. Firstly, what are the classes of cattle for which 
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gnizinjT has to be provi<lecI ? They may be divided into — (i) 
pl()ii<^h and domestic cattle, (2) cattle kept for the value of their 
manure, (3) cattle kept for breedinij }>urpo.ses. The country 
would not suffer materially if class 2 were eliminated ; other 
manures and other means of brinj^in^ manures to the fields would 
soon take the place o( these manure collectors, and the quantity of 
straw and jiasture available for use by the remaininj^j two classes 
or for sale would be so largely ilicrcased that fodder famines 
would become rare. Class i has to be provided for locally, and 
class 3 in the large forests in which local demand fiills far sliort (if 
the supply of pasture. In 1890 the Madras Government outlined 
a scheme for light grazing and stated that cattle required for 
agricultural and domestic purposes must have first claim on 
reserves ; that if this were not done the result of protection would 
simply be a large increase in the number of animals requiring pas- 
ture and the consequent failure of all efforts to permanently improve 
the grazing grounds ; it furtlier considered that grazing should 
be provided for the cattle of every landholder at the rate of two 
bullocks and one milch cow for every five acres of land occupied. 
Unfortunately this docs not seem to have been brought into force, 
cither from want of establishment, or from want of reserves*. It is 
quite conceivable that an isolated reserve of, say, 1,000 acres extent 
ma\' be surrounded by villages containing 10, (XK) acres of occupied 
lands, and the grazing demand based on the above scheme would 
amount to 6,000 head of cattle. No scheme for the distribution 
of grazing can succeed unless it is based on the amount of grazing 
available. It lias been suggested that the grazing fees should be 
raised until the demand is reduced to the grazing capability of the 
reserves, but this would entail the exclusion of the poorer classes of 
ryots in favour of the wealthy landowners and the cat tie-breed er.s. 
It would, on the other hand, diminish the number of cattle kept for 
manuring purposes, and this is one of the principal objects to be 
attained in localities in which the demand for pasture exceeds the 
supply. In such localities the ryot must learn to substitute (jther 
forms of manure, and an increase in the grazing fee would make 
him seek a different method of enriching his hand. It is only the 
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existence of cattle kept for manuring purposes that necessitates 
the grazing fee being kept at its present nominal sum ; in some 
districts higher fees are charged for breeders’ cattle, and in most 
districts plough cattle are stall fed. A gradual increase in the 
grazing fee might therefore be allowed. But the complaining 
ryot alwa\’s excites sympatliy by the plea that he cannot afford to 
pay grazing fees for his agricultural (/. e., plough) cattle, and has 
been known to make this an excuse for his inability to i)ay his 
land assesment ; this of course is no argument against the levy of 
moderate grazing fees, for if the land assessment is so high that the 
ryot cannot afford to spend three annas per annum on the main- 
tenance of each bullock required for cultivation puri)oses, it is 
evident that the land tax is excessive ; the same argument would 
apply if instead of tlirec annas the grazing fee was three rii[)ccs, 
which for a yoke of bullocks comes to 3*15 pics per da\% a sum 
considerably below the actual cost of stall feeding. It would, 
however, be impossible to suddenly r.'iise the grazing fees by any 
considerable amount and, though a gradual increase in fees will 
lead to a gradual decrease in the number of cattle, some other 
means must be adopted to put a .stop to the excessive grazing in 
reserves while at the same tiqie safeguarding the interests of the 
small and poor landholders. This can best be done by bringing into 
force, with certain modifications, the Government scheme of i8go. 

No grazing block should contain mt)re than one compact 
block of forest ; it is immaterial whether the blf)ck is a reserve, a 
group of reserves, or a portion of a reserve ; the division of forests 
into grazing blocks must depend on local circumstances. From 
every village adjoining a block the Kurnain or village accountant 
.should submit a statement .showing the number of landowners 
holding (i) less than five acres of land, (2) from 5 to 10 acres, (3) 
from 10 to 15, and .so on; from these statements the grazing 
demand should be calculated at the rate of two plough cattle and 
a cow for every five acres, or other unit (the area worked by a yoke 
of cattle varies enormously in different districts or even in parts of 
one district) ; the grazing “ po.ssibility ” of the block should also be 
calculated, and if the po.s.sibility exceeds the demand grazing 
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permits can l^c issued to the landowners in proportion to the 
extent of tlieir holdings ; if, on the contrary, the demand exceeds 
the possibility, the issue of permits must be limited to the latter, 
and must be proportionate to the individual demand. 

In the first case (possibility exceeds demand j the question 
arises, what is to be done with the excess ^razinj;' available? If, 
within reasonable distance, there is a grazing block in which the 
position is reversed, the excess can be allotted to the villages 
concerned ; in other cases it may be allotted either to manuring 
cattle or to breeders’ cattle, according to circumstances; if to local 
manuring cattle the grazing permits might be sold by auction, if to 
breeders’ cattle they might be sold at fixed rates, higher than those 
charged for plough cattle which are kept low in the interests of 
agriculture. In the second case (demand exceeds possibility, what 
is to ha[)j)en to the cattle for which permits are not issued ? Unless 
other grazing blocks are available in the vicinity it will be a case 
of the survival of the fittest. The Forest Department cannot give 
more than it has got ; if there is pasture for 1,000 head, and the 
demand is for 2,000 head, either the forest or the cattle must go; 
now, ever)' acre of forest that goes means decreased pasture, and 
the result of sacrificing forest to cattle would be that in a few years’ 
time the possibility would be 500 head instead of 1,000. It is 
evident therefore that in order to maintain the amount of pasture 
available the excess number of cattle now' existing must disappear 
or be supported in some other manner. 

rhe above scheme provides cheap grazing up to the amount 
that the forests can support for agricultural cattle and ensures a 
fair distribution of permits among landholders, and this is as much 
as Government can be expected to undertake, but what w'ill be the 
result when the demand for pasture exceeds the supply? By the 
universal law' there must be an increase in the price of the 
commodity in demand, and as actually most of the plough cattle 
are stall fed, the permits issued at a low rate for a certain purpose 
W'ill be sold at a premium to the owners of herds of manuring 
cattle ; the small land-owner with his one pair of bullocks m\\ get no 
grazing for them in the reserves (he does not require it !) but wn'll 
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make a few annas by sellin^jy his permits to his rich neighbour, and 
this will i-Kive the way for a general increase in the grazing fees in 
a few years’ time. If then the eventual result of this scheme, which 
involves a great deal of wt)rk, is the increase of grazing fees, would 
it not be simpler to go straight to the end and gradually raise the 
fees? I think not, because the abov^e scheme limits grazing to the 
possibility of each forest at once, whereas the gradual increase of 
fees would take years to effect the same object, and in the mean- 
time the possibility would be steadily diminishing. 


CORRESPONDENCE. 


THK 'rREA'FMENT OF SAL FORES FS UNDER THE 
SELECTION SYS'l'EM. 

In the numbers of the Indian Forester for September and 
October 1904, we have an interesting article by “ More Light” on 
“Proportionate Fellings in Sal Forests,” which the author concludes 
with an invitation to criticism. I venture to make the following 
remarks in the hope that the result will be “ more light.” 

In the first place the title pf the article is an unfortunate one, 
likely to lead to confu.sion in the minds of those who have followed 
the discussion on “ Pro{ocjrtionate Fuellings.” This began, I believe, 
with an explanation by Mr. Glcadovv in March 1901, of a method 
advocated by M. liroilliard in the Rcvhc des Eaux et Forets. 
Mr. Gleadovv finally .stated that the method was only suitable to 
complete and uniform crops, though 1 sec no reason why it should 
not be applied to a properly stocked irregular crop under the 
selection s)\stcm. That “More Light” considers his system the same 
as, or a mere modification of, M. Hroilliard’s is .shown by the title 
of his article and the following on page 449 — “ We cannot there- 
fore associate ourselves wholly with the view that Proportionate 
Fellings can find no place in half-ruined forests.” “ More Light’s” 
scheme bears no re.semblance at all to M. Broilliard’s and there- 
fore his title is a confusing misnomer. This requires a short 
justification. 
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I understand M. Broilliard’s “ Proportionate Fellings” in the 
case of a forest under the selection system to be this — 

Assume we are dealing with a European forest which has 
been under regular treatment for a considerable period and which 
for all practical purposes is normal in density, quality and distri- 
bution of the age-classes. It is known from measurements in 
sain|)le plots that it takes, say, 30 years for the oldest age-class 
to be replaced by trees in the next oldest. It is decided to visit 
every part of the area once in ten years. It follows that the 
mature stock will be removexl in the course of 30 years by taking one 
mature tree out of three at each felling. In the course of ten yenrs 
one-third (^f the second age-class will have become mature, con- 
.sequently the proportion at the .second felling will remain one out of 
three and the same at the third felling. The main idea is that 
a// preliminary cnnnieraiions arc avoided and no faulty calculation 
of the possibility is made. The crop being complete, no great 
variations in annual yield can take place if equal areas are treated 
every }’ear. As kir as I understand Mr. Gleadow’s explanation, 
the question of thinnings in the younger age-classes is not included, 
though it is not impossible to extend the method to them, but as 
I hope to show further on it is doubtful if such operations lend 
themselves to regulations by calculations of any sort. 

On the other hand, the first necessity in “ More Light’s ” method 
is a full enumeration of the whole growing stock. The figures 
thus obtained are to be compared with a calculation of the normal 
growing stock and the result is to be used as a check on over- 
felling or underfelling, according as the girth-class under treatment 
is in deficit or excess. 

Taken literally the words “ Proportionate Felling” mean any 
felling in which one takes a proportion of the trees ; in other words, 
any felling which is not a clear felling. In this broad sense “ More 
Light’s” method is a proportionate felling, but it is certainly not 
the method originally given that name by Mr. Gleadow. 

We can, however, turn to another method for treating .sal 
forests, put forward by Mr. Gleadow, for a parallel to “ More 
Light’s” proposals. This is his method of “Storeyed Forests” 
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explained in the Indian Forester for February 1900. Though the 
able author may object to niy saying so, this method comes 
legitimately .into a discussion of sal forests under the selection 
system, for I can only see in it the selecticjn system worked out 
to its theoretically correct end of treating all girth-classes and 
regulating their proportions. In the method of storeyed forest 
it is pro[)f)sed to calculate the normal proportion of each girth- 
class by measuring the areas of crowns and with a knowledge of 
these figures to make use, at each felling, of the trees in each girth- 
class in excess of those required in the next higher, and in abnor- 
mal forest to regulate our fellings so as to gradually introduce 
the proper projjortions on the ground. “ More Light |)roposes 
exactly the same thing. However, there are two differences in 
the detail of the systems. Firstly “ More Light ” proposes to enu- 
merate the whole stock first and then to calculate for each girth- 
class whether it is necessary to mark surplus trees or axoid 
fellings altogether. Mr. (ileadow, on the other hand, would mark 
the proper proportion on the ground in reserve and fell the balance, 
if any. I le thus spreads his enumerations ox^er the whole felling 
period, but he loses the advantage of being able to equalise the 
annual outturn ap[)roximately. Secondly, “ More Light ” omits 
altogether the theoretical jjossibility of felling all the trees in any 
class in excess of those required in the next higher— he confines 
himself to removing the excess over the normal pro])ortion of the 
class itself For example, the proportion of 11 class trees at 
coinmenceinent of a felling is 12 per acre, of III class 17 — on 
the ground there are 24 III class. “More Light” only .proposes 
to fell 24 — J7 = 7 HI class, whereas he might fell 7 + (i7 — 1 2)^=1 2. 
The crux of both methods, or, as \\'e may more truly say, of the 
method, is the utilisation of croxxm-areas for - a knowledge of 
the normal groxving stock. This idea has, to my thinking, a fatal 
fallacy, a fallacy xvhich “ More Light ” fails to recognise, and there- 
fore his scheme falls to the ground. Mr. Gleadow fully recog- 
nised the fallacy ; and indeed an important part of his article on 
“ Storeyed Forcst.s” is concerned with explaining it. Nevertheless, 
although he gives us no idea of how he proposes to get over 
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the difficulty, he continues to advocate “ the crown-area” 
theory. 

The fallacy lies in the assumption that each ^irth-class occu- 
pies an ec]ual portion of the area in a normal forest. 'Fhe state- 
ment tliat this is not so was described by Mr. Gleadow as the 
“ Gurnaud principle.” It is easy to be wise when one has been 
told how a Ihiiu^ is done, yet I think that we hardly need M. 
Gurnaud to tell us that in a properly stocked selection forest 
the youngest of five <^irth -cl asses, or the next yoiin^^est, does not 
require or one-fifth of the total crown-area all to itself. One 
does not need to ^o ten yards in a sal forest without noticing that 
much of the available crown-area is occui)ied by two or cv^en 
three <^n*rth -classes at once. Mr. Cileadow was therefore reduced to 
assumin^q the proper area required by each qirth-class, and we 
are therefore no nearer a knowledge of the proper pro[)ortions of 
the qirlh-classes in a normal sal forest than we were before. This 
was pointed out by Mr. Lee;te in his article on “Sample Jdots,” 
Part I V, aproj)os of the workinq plan for the Kheri Trans-Sarda 
Sal I'orests which he was then wrilinq. P'or want of the neccs- 
sar}' knowledqe of the normal proportions of the qirth-classcs, he 
was obliqed to limit his treatment of the sal forests to the 
removal of mature trees and of rotten material from the smaller 
girth-classes, i)ut he full)^ recoqni.'^cd the possibility of utilisinq the 
excess material in the smaller clas.ses and made most practical 
suggestions for obtaining the necessary data. 

VV^e have spoken so far as if we would be glad to fall in with 
the scheme of conducting the whole of our fellings on the basis of 
comparison of actual and normal growing stocks, if we but knew 
what the latter reall)' is. As we do not know it we have time to 
pause and ask if this comparison would really prove so useful. I 
do not deny that if we knew the iKuanal number of I class trees 
per acre, it would be very sound to .see that we had something more 
than that number of II cla.ss trees on the ground before felling an\' 
trees of that class or before removing any excess in the III cla.ss. 

Also, in case the II cla.ss were in exce.s.s of the number 
required for a normal I cla.s.s, it would be possible to remove the 
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excess without enrlangering the quality of the crop. The principle 
might possibly be extenclcfl to class III. But when we get to 
the still younger classes the question is different. Suppose as 
before the normal number of II class trees is 12 per acre, of III 
class 17 and IV class 20, there are 24 III class trees and 30 IV 
class on the ground. We can theoretically remove 12 III class 
and 13 IV class trees per acre, but to do so would be to ruin the 
forest. Both Mr. (Beadow and “ More Light” fully recognise this 
and only advocate the use of the comparison as a guide. The 
question then arises forcibly— Is not the difference between what 
you can fell theoretically and what you can fell actually so great 
that the guide ceases to be any guide at all. Not only this but 
“More Light ” proposes to carry out thinnings twice in the 
period in which one class passes into the next higher, which 
makes the guide more shadowy still. Moreover, I am inclined 
to consider the original proposition that the trees in class III, 
in excess of the normal number in class II, are theoretically 
removable, a fallacy. Is it not more correct to say that theore- 
tically all the trees are required to produce the requisite 
amount of upward growth, but experience shows that the 
crop profits by judici<jus thinnings. We shall do l)etter then 
to exercise our minds in determining what is a good svlvicultural 
thinning among sal poles rather than with calculations of 
normal numbers of trees per acre. 

To return to our numerical example, we have decided that 
the removal of the 1 7-12 -5 III class trees is probably better 
regulated by the study of .sylvicultural thinnings than by calcu- 
lations and that of the corresponding IV class certainly so. It still 
remains possible, as proposed by “ More Light, ” to remove the 
24-17=7 III cla.ss trees and 30-20=10 IV class and thereby 
to introduce the normal proportions in an abnormal forest ; but 
it is done by utilising a large quantity of immature stock. It 
would be apparently far sounder to remove the excess from the 
present III and IV classes when the trees are mature, by keeping 
the surplus to supply the deficiencies in the pre.sent I and II 
classes or at least to compromi.se by spreading the process over 
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a considerable period. Hy that time wc ma)' know tlic normal 
proportions and the question will be within the boundaries of 
practical forestry. I'urther, I think it will be found in practice 
that all this talk of removing excess III and IV class' trees on 
the assumption that so much is being added to the deficit in the 
V class, resulting from the felling of a deficient I class, is 
nothing but talk. A large proportion of the III and IV class trees 
do not stand scattered about as they should do, but are in large 
groups, and to remove trees would reduce the number in the class, 
but in the absence of seed bearers would do nothing towards the 
production of regeneration. As already indicated, the only thing 
re(|uircd in such areas is a judicious thinning. 

I am not aware that any working plan for sal forests under 
the selccti(.)n system has yet gone further than providing for the 
remov'al of mature trees under .s)’lvicultural rules with a check, 
based on enumeration, against overfelling by reason of a 
possihl)' too short felling period, combined with removal of really 
useless and rotten trees in the other girth-classes. The last 
working plan of this kind brought out certainly shelves the 
(juestion of thinnings. I v’enture to put in a precise form a few 
suggestions for a slight advance in the present and with indications 
for the future — 

(ij That enumerations of the stock should be used to 
equalise the outturn from mature trees b\' departing from the 
system of possibility b}' equal areas. 

(2 ) That with a knowledge of the normal proportion of a 
class trees per acre, wc should arrange to provide something more 
than this number of II class on the ground. 

( 3 ) That failing this datum at present, the enumeration of 
stock should certainly be used for seeing that wc have on the 
ground after felling at least as many II class trees as we have 
had I cla.ss, with a liberal addition for casualties and tiees which 
never attain the I class. This principle could be extended to 111 
class, if necessary. 

( 4 ) That it ma)’ be found advisable eventual 1 )’ to pnnu'dc 
a normal number of III class trees on the ground, as for II class 
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trees, but that probably TH class had better be treated with IV 
class on sylvicultural lines (»nly, /.c., by thinnings. 

( ^) ' i'hat in the immediate future working plans should provide 
for judicious thinnin<.;s of clumps of sal poles and not restrict the 
remox als to «absolutcl\’ rotten stems. What is a judicious thinnini; 
will be a difficulty, but if we never tr}' we shall never learn. 
Whilst the conditions in other circles are, doubtless, difft'rent, in 
this circle, at an\’ rate, the Divisional Officer would certainly have 
spare time available to devote to thinnings. 

Itisperha|)s hardl\' necessary to add that in the case of 
ruined sal forests, the al)solute necessit}' for 4ettinj4' rid of larj^e 
quantities of worthless trees in the larger ^irth-classes must 
jtrevent any atteni])t at making provisions for the future in the 
matter of 1 1 and III class trees, but it is here assumed that we 
are dealing w ith forests which have already been treated with 
improvement fellings. 

V, ]\ R. ('IIANNI'R. 

NotK. — T he ^ii'th-d asses rerent il to aic* l8 inch classes ; class ] hciiifi tia-es over 
0 feet in ami class V, o to iS inches. '1 he question of whetlitM- these are the 

best classes is not consitlered hole, 

ON CKKTAIN iMkORT.XN'r FORKSF (.lUFSTIONS. 

In his letter in the February number of the hiditui 1 ^'ovcsicr 
Mr. Gamble states that Mr. Jlauxwxdl and myself consider that 
things are all right now'. I can find nothing in my letter in the 
number for May 1904 to justify such a conclusion, which certain!}' 
does not correct!}' re})resent mv’ opinion. 

The only sentence in my letter on which Mr. C iambic could 
possibl}' have based his conclusion was the one quoted below, and 
there were many others from which he might have drawn quite a 
different one — 

“ 1 ina}' add that I don’t think we should have much difficulty 
in respect of money for improvements if w'e had or could obtain 
the necessary establishment to carry them out. ” 

S. Cakk. 

TilAkKAWAI)^)^': 

March 1905. 
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'I'HIC \)KCRKASi: OK KIRKS IN KHK NOR'rHI-.RN ( IRC'KK, 
HOM RAY. 

With reference to my recent letter (})rinte(l in the M'\\' issue; 
on the decrease of fires in the Northern Circle of Bomba\’ 1 ha\ e a 
modification to intnxlucc, which did not occur to me at the time of 
writing’, althoin^h perfectly well known. W’ithout diminishiii<>- in 
tlu' least the credit accorded to the Collector, it is nevertheless 
necessars' to record the oth(!r cause, which is the aboiidou of 
"" kol/yoi" contracts. Revenue was formerly made by 

selling a ejuantity of j^reen timlxM' at certain prices, and a qnantitv' 
of dry timber at smaller prices, tine contractors cho:)sinj4‘ the trees. 
Of course the\’ burnt the forests wholesale and even ju'Ieddry wood 
round specialb' fine trees. .Such a system was a terrible shock to 
m\* nerves whcai I first came t(» this circ'le, and I did my utmost 
to abolish it, but the effective a^ent was the intnaluction of 
\V(U-kiin4 Klans. Still there were lots of other causes offices, all l)ut 
a minute fi;w bein<4‘ traceable to privile'^es or incendiarism. Com- 
plimenting a certain Revenue Official the other day, I referred to 
the Li'iaait diminution of fires and asked tlu; reason. lie said at 
once “Well, sir, you know the relations between K'«>rest and 
Rexenue Officers were not quite the same in those dax s." 

I am j^lad to see my old friend J. .S. (lamble to the fore. He 
xxais, 1 thoir^ht, uiinecessarilx' and uncixilly attacked, and I am qlad 
to see that he has the best of it. I certainly did not take his “ Old 
j'^oicstcr” as a sli^^htiiyq expression, but the contrarx*. 

F. Cl.l-ADOW. 


COAGUI.A'nON OK KHK K.VFICX OK KICUS KI.AS'I'ICA. 

I noticed in an article on the above subject in that estimable 
journal the “ Agricultural Bulletin of the .Straits and 1 ^'ederated 
Malay .States ” of January last that Mr. J. Burgess makes a state- 
ment that I^'icus elastica latex refuses to coagulate, and that he has 
devised a method of churninj^ it up with a 2 per cent solution of 
tannic acid in the proportion 5 parts of solution to 95 latex. He 
also states that the i^'icus ela.stica yields an abundant latex w hich 
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can be easily collected and which is quite liquid and remains so for 
an indefinite time. 

It inay perhaps interest your readers to know the e.\i)erience 
of one who has ta[>ped and watched the tapping of Ficus elastica 
trees for the last three years in the Government Plantations ol 
Charduar and Kulsi in Assam, where the late.'v of Ficus elastica 
no means remains liquid for long. The cuts are made b)' a 
V-shaped chisel or gouge devised by Mr. D. Ik Copeland, Deputy 
Conservator of P'orests ; they are made at right angles more or less 
to th(^ line of growth of the stem, aerial root, or branch at one and 
a half feet apart half round the trunk, aerial root or branch that 
may be tapped. Cuts made vertically to the line of grow th do not 
yield so much rubber for a .similar length of cut as tho.se made 
horizontally. ICndeas'ours are made to cut onl)' jirst dow n to the 
cambium layer and not into the wckxI .so that the wound ma\’ heal 
as soon as possible. Immediately after the first cut the latex flows 
freel}', fills up the gaping cut and flow\s over, but before vei*)’ long, 
say within twa.) minutes at the outside, the flow ceases l)ecause the 
latex begins to coagulate of its owm accord in the cut. Arrange- 
ments are made to collect the latex that falls on mats made of thin 
stn])s of baml>)o woven together. Little bo\'s on the ground .shift 
these mats about under each cut as the man up the tree makes it 
so that the dripping latex can cover the mat. Itefore the end of 
the day this dripi)ed rubber has joined together on the mat and 
has coagulated and formed a regular .skin, which on drying can be 
pulled off, say, in 48 hours or less .sometimes £ind be further dried. 
The latex w'hich has coagulated in the cuts turns a reddy brown 
colour, highly appreciated in the London market, and is pulled out 
of the cut in about 48 to 56 hours, afterw ards yielding fine elastic 
fids of rubber. 

This rublx;r is then slightly handpicked to get rid of pieces of 
bark, dirt, etc., and is laid out on .shelves in an open shed to be air 
dried. After drying this fine red rubber wdiich coagulates in the 
cuts is pressed by a screw press in cubes of one hundredweight 
each, w hich are wrapped round wdth cheap w hite cloth and a double 
covering of gunu)’ bag. The cubes retain their .shape and are ea.sily 
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portable. Such rubber has /etched four shillings and three pence 
a lb. recently in the London market. The latex which dripped 
on the inat.s is similarly cleaned, dried and packed separatel}' and 
realizes very little less. This latter, which we locally name “ mat ’’ 
rubber, is sometimes liable to ferment as some interior portion of a 
large drop of latex has not perhaps properl)' coagulated, and lienee 
at times this rubber sometimes fetches a penny less per lb. For- 
merly mat rubber used to turn black and did not fetch so much. 

Latterl)' I ordered the mats to be .soaked in a solution of the 
bark that comes off the tree in tapping. This d)'es the mats red. 
The white latex when dripping down seems to be tanned b)' this 
d)'e on the mats in a similar way to that in the cuts where latex 
rests and coagulates. The reason for early coagulation is perhaps 
due to this tannic acid effect of the bark on the sides of the cut 
and the dye on the mats. The “mat” rubber we export is mostly 
red. Of the whole outturn of our plantations, some 15.000 lbs. last 
season, the jiroportion of “ mat ” rubber to that collected from the 
cuts as coagulated very clastic rubber was only 25 per cent of the 
whole outturn. The method of collection seems therefore as good 
as can be devi.scd. Of course it is more costly to win this latex 
from the Ficus elastica than it is to win latex from the Para 
( Hevea braziliensis) tree owing to the fact that the men who 
operate have to climb the trees twice to get the rubber. 

Camp Darkagaon, P:. .S. ( akr, 

GoalparA Di.strkt ; Co».srn'ff/(f/\ Forests, 

The 6 th April 1905. Asstn/r 


'I'HE GREAT ERO.STS IN NORTHERN INDIA IN 1905. 

The very exceptional cold of the present season in India 
seems to have attracted a good deal of attention, and 1 have seen 
it stated that it is probably the .severest cold that has occurred 
for perhaps 100 years. It may be interesting therefore if I mention 
two instances of excessive cold that occurred to myself during 
my tenure ()f office as (^)nservator of Forests, Central Pro\ inces. 
The first case was in January i860, after Lord Canning’s visit 
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to Jubbul[)()re. After the Viceroy’s camp broke up about 20th 
January, I marched east vid Sohaypur into Munola, when the 
whole of tlie vegetation, which was partl\' grass rhumna and 
j)artly scrub jungle, was covered with a thick coat of hoar frost, 
just like a winter morning at home. This occurred, I think, 
three da)'s running, but one day was particularly severe. This 
was, I think, the only case I recollect of real hoar frost in 
the plains. 

The other case was in the Melghat forests of the Taptee 
Valley in Hcrar, so late as March in the \’ear iS6t., when for 
about a week thick ice formed in all the \cssels exposed in m\' 
camp, and I had to get up and sit b\' a camp fire because I 
could not sleep for the cold in the small pal tent I had with me 
and not too much bedding. Hoth localities arc about 1,200 feet 
above sea level, as far as I recollect. 


GkoRCK F. Pkakson, 

Co/onc/, late I. i''. I). 


THE MADRAS ROKKS'I' MEMHER'S TOUR IN ANANI APUR. 

In the January number of the Indian Forester an article was 
published on the Madras lH)rest Member’s tour in Anantapur 
in which was repeated an incorrect statement taken from the 
Forest Member’s report. 1 refer to the age of the “ fences” of some 
of the reserves, which were not erected in the famine of 1876, but 
in the years 1885, 1886, 1887, and possibly later. Most of the walls 
were built while I was in charge of the district, and with one 
exception they were built round the poorest and most unpromis- 
ing reserves 1 could find, and they were alternately praised and 
condemned by several Conservators ; I have not seen any of the 
fenced reserves since 1887, but if some of them (the Gootoor reserve 
for instance) i\ovv contain anything in the shape of woody growth, 
it must, I think, be admitted as the moral effect of the stone wall, 
for until this was built there was not a lieadload of wood, green 
or dead, per acre on most of the slopes. 
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In tlic acljoiniiK^ district of Ciiddapah somewhat similar walls 
were built in the famine of 1876 ; in many places ihc walls were 
barely two feet hi^di and offered no appreciable obstacle to the wilful 
])assa^'c of man or beast, yet their moral effect was such that ten 
years later the i^rowth inside the walls stood up like a six fo(jt wall 
while outside the walls it was ^razed, browsed and lopped to within 
two feet of the <^round ; the reserve boundary was visible from a 
distance of fully three miles owini> to the clean line of untouched 
i^rowth. 

Salkm ; F. L()1h;k. 

29//' March 1905. 


RltVliaVS AND TRANSLATIONS. 


OF FORKS'!' ADMINISTKA'I'JON IN RUKMA 
1903-04. 

There has been considerable progress in the forest administra- 
tion of Hurma during- 1903-04 in spite of the increasinj^r difficulties 
experienced owin^ to the inadequacy of the controlling^ staff and 
the weakness and frequent incompetenc)^ of the subordinate staff 
'Fhe area of reserx ed foicsts was increased during- the x ear from 
19.709 square miles to 20,038 scjuare miles. Demarcation is alsf) 
being kept xvell up to date, 513 miles of new reserve boundaries 
being demarcated during the year. It is to be regretted that 
oxving to the paucity of trained officers jirogress in Working J^lans 
has not been so satisfactory as it ought to have been, only f<njr 
parties having been at xvork instead of the eight parties prescribed 
in the programme of Working Plans drawn up in 1903. C'onsider- 
ing that the area under xvorking plans is at present a mere fraction 
of the total reserved area, that alloxvance will have to be made for 
annual increases in the reserved area for some x ears to come, 
and that before man)' years arc over some of the earlier W orking 
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Plans will come up for revision, the outlook is indeed a j^loomy 
one. 

Fire protection has, owing chiefly to an exceptionally short 
dry season, been unusually successful for lUirma, the area burnt 
amounting to slightl)^ over 6 per cent of the total area attempted 
as against 23 per cent during 1902-03. 

The area attempted was increased from 4,744,652 acres to 
5,216,560 acres. The all-important subject of the effect of 
prolonged fire protection on the natural reproduction of teak has 
been touched on in the reports of all four circles. The opinion 
appears to be gaining ground among Conservators and Divisional 
Officers that under certain conditions fire protection is highl)’ 
antagonistic to successful teak reproduction ; what the precise 
conditions are is not clearly stated, though it is generally agreed that 
in so-called moist forest the injurious effects are most marked. 
A quotation from the report of a Con.servator schooled to the bene- 
ficial effects of fire protection in India, and who has but recently 
been transferred to Burma, may in this connection be not inapt — 
“In moist forests which have been under fire protection fora 
length of time the state of affairs is unsatisfactory in the extreme. 
The longer such forests are iirotected the denser becomes the 
growth of the various bamboos and of inferior species, and teak 
seedlings cannot and do not survive even if they establish them- 
.selves.” This is a subject which we confess we should like to see 
probed to the bottom. I'he circle reports are not wanting in plain 
outspoken opinions by various ofificers whose reputation and 
experience can hardly count for nothing, and it is but right that 
their opinions should be duly weighed. The only satisfactory solu- 
tion of the difificulty would appear to be to conduct practical 
experiments and record ob.servations in a systematic manner and on 
an extensive scale ; this can be practicable only if carried out by 
one or more officers on special duty. 

Turning to artificial reproduction, we find that taung)fa 
plantations (chiefly teak and cutch) were extended by some 3,5CX) 
acres, almost exclusively in the Pegu and Tena.sserim Circles. The 
total area (^f teak and cutch plantations in the Province is not 
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j:;iveii,but the area in the Pegu Circle is stated to be 65 square miles, 
the plantations being dotted about the forests in more than 3,000 
blocks. We are nf)t surprised at the Conservator’s remark that “the 
efficient supervision and up-keep of these plantations is far beyond 
the power of the Divisional Staff, and some of the plantations bear 
signs of having suffered for want of attention for many years past. 
This is extremely regrettable considering the enormous v^alue of 
these plantations, w hich, acre for acre, probabl}" surpasses that of 
the best |)lantations in luiropc. ” VVe feel inclined to look askance 
at the extension of plantations when so little is done to improve 
the natural teak forests of the country, important operations such 
as climber cutting and improvement fellings having been carrfed 
out over an infinitesimal proportion of the area of reserved forests. 
It is satisfactory to note that experiments for ascertaining the 
best means of inducing and assisting teak reproduction have 
been started in more than one Division. This is a sulqect on 
which our knowledge is very incomplete, and while applauding 
the efforts of those officers w'ho have devoted much lime and 
energy to the matter, w^e venture to think that man\’ experiments 
are foredoomed to failure for w’ant of continuity of action w’hen 
transfers of officers are frequent, and that such experimental work 
could best be dealt w ith by a special bureau. 

A successful floating .season has resulted in larger deliveries 
of teak than in the case of the previous year. 'Die extraction of 
other timber show's steady development, although the development 
is retarded for want of good means of c(urimunication. The 
numb(‘r of teak trees girdled was 66,550 as ct)mpared with 60,475 
in 1902-03. The total outturn of timber and fuel during the \’ear 
w'as 48,547,381 cubic feet, wdiile the total value of minor produce 
extracted w^as Rs. 4,48,260. The gro.ss forest revenue of Burma 
for the year was Rs. 85,19,404, the expenditure Rs. 35,00,311, 
and the surplus Rs. 50,19,093; the .surplus is thus 59 per cent of 
the gross revenue. The surplus for 1903-04 is nearl\’ 12 *2 lakhs 
in excess of that of the previous year, the increase being due 
chiefly to a good floating .season combined with a rise in the 
price of teak. 
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Tlie Conservators again lay great stress on the need for 
strengthening all the branches of the service. Schemes for the 
formation of new divisions, the reorganisation of the service, 
and the appointment of a head administrative Forest Officer for 
Burma hav^e, we understand, been under consideration. Until 
these schemes have been fully considered and finally sanctioned 
some time must necessarily elapse, while the paucity of officers will 
be felt for some time after the new appointments arc sanctioned. 


SBIKAK, TRAVKL AND NATURAL HISTORY 

NC^TLS. 

KHKDDAH OPKRA'l'IONS IN BURMA AND AFfER. 

In 1902-03 the Kheddah Department started work in Burma, 
in the Katha district, and captured about 250 animals, 'fhe 
Katha district is mainly composed of a wide valley down the 
centre of which runs tlu‘ railway ; on either side of this are, in 
many localities, huge expanses of flat gniund stretching awa\’ to the 
foot of the hills. In former times these were cultivated fields, but 
for years past thc}^ have been covered with tall elephant grass, and 
have formed the home of the elephant, bison, sambur, pig, etc. Roads 
there are none. The only means of getting from village to village 
was to follow one of the numerous elephant paths through the grass. 
This grass usually burns in the hot weather, but in the abnormal 
season of last year the rains broke so early that little, if any, of the 
grass was burnt, with a result that this year it is almost impenetrable. 
Certain villagers have now petitioned the I )ei)uty Commissioner tliat 
they are unable to move about the counti)' owing to there being 
no wild elephants to open up paths. This is a result of Kheddah 
operations that would hardly have been anticipated, and it would 
be interesting to know if the .same had been observed in India. But 
it is not only the people that have been inconvenienced. Bison 
and other game that used to wander along the elephant paths have 
this year almost deserted these plains, and unless there is a good 
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burning next hot weather these favourite shooting grounds may 
be permanently injured. 

Camp : 11 . S. 

\ 6 t/i January 1905. 

[We feel sure that our readers will join us in our leelinj; of deep and sincere 
rej^ret that this is the last article which will appear under the initials of II, S, well 
known throuj^hout Burma as those of the late Herbert Slade, Conservator of Forests. — 
JloN. El),j 

A HOLIDAY IN CLALIFORNIA : LpyiTERS FROM T2. 

THE YOSEMITE YAI.LIA', C ALIFORNIA. 

The Vosemite Vallc>' is a wonderful place. Imagine a ditch 
7 miles long and two broad with perpendicular rock walls 3,000 
feret high. W'e had two days staging to get out here, first 44 miles 
with 6 lots of horses, and next 26 with 3 lots. The Americans, as a 
rule, do the round trip in four da)’s ; such a rush that most get back 
dog-tired and disgusted. A quarter of the road is oiled, the rest is 
terribl}’ dust}’, and the jolting is awful, d’his stage riding is a 
great e.xj)erience. It is wonderful how the\’ get through and 
nothing breaks down. At the half-way place I spent a day 
seeing the big trees. Sequoia gigantica. The}’ are magnificent. Near 
.Santa Cruz, on the sea coast, where we have been sta}'ing, 1 also 
saw' the other kind — the smaller common kind, Sccjiioia semper- 
virens. M}’ friemd’s fruit ranch (peaches and grapes) is in the 
hottest part of California ; the usual daily summer maximum is over 
JOO '. J’eoplc work all day in that heat and with only a light straw 
hat and yet sunstrokes are very rare indeed. It is so dry up here in 
the Vosemite ; we are 4,000 feet high and the temperature is very 
nice. The trees here are just such as one has read about. Bushes 
of Chapparal, Manzanita, Buckeye, Sage, Nut Ihne below'. Higher 
up Yellow' Bine, Sugar Pine, Red Fir, Inccn.se Cedar. These are 
splendid trees. Near .Santa Cruz I visited one saw-mill, and here on 
the way up passed near another, w hich I hope to visit. For the last 
tw'o months the papers have been full cT forest fires. One near Santa 
Cruz burnt dowm five saw-mills, and that w'as not half the damage 
done. They w’ere engaging men anyw'here and ever}’ where at 



344 


INDIAN l ORESTER 


I JUNE 

a dollar and a half an hour — six shillinj^s an hour. Put that into 
rupees ! 'I'hese are of course bush and tree fires, not just ground 
or leaf ones. 

'Phis count 1')' is a vciy expensive one to live in ; the smallest 
coin in general use is 5 cents, /. 2^ pence. On a ranch it is 

of course more economical, but there you have to do everything 
for yourself. Hired labour is so expensiv'c. 

l^cople talk about red tape in India. It seems prett)^ bad 
here. We had an awful experience of the ('aistoms. They are 
worse in San hVancisco than in New York. The\' opened every bo.x 
and fussed about little things, and said we visitors had to pa)’ dut)’ 
on them because they were still in the shop pai)cr, and after all 
this bother, the duty was very little more than what we had 
ourselves first declared. Again, on the Railways when )’oii get 
a reduced t<nirist return ticket, you have to sign your name 
on the ticket, and if the clerk cares to enter it there are printed 
entries (ui the margin for sex, size of bod)', colour of eyes, 
hair, age. 

All this ai^parently is the result of so many big swindles. There 
are people so sharp and there is such a rush after the dollar, 
there is often also so much suspicion, and rightly too, of any 
official’s conduct that he d<irrs not use his own judgment. It 
really amazes an Englishman to sec what libellous articles they 
have in the papers, and leading articles too, and giving details 
of names, etc. Put there is no doubt about the peo[)lc working 
hard and getting through their work quickly. 

If )’ou ever tra\’cl round this way home, I should advi.se 
you certainly to go Vancouver. ITom all accounts the 

PLm])ress boats are much more comfortable. On the Pacific Mail 
everyone complained about the food, and fancy the “ Mongolia,” a 
hot climate Phillipine boat, had no iron windsails for the cabin 
portholes. The Americans get things done or “ through ” as they 
call it, but they are a bit “ casual ” about it. 

THE SAN JOAgUIN VALLEY. 

My friend’s ranch is a vineyard in the San Joaquin Valley 
between the coast range and the main hills, and lying about half 
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way between San Francisco and the south border of the State. 
He also ^rows peaches and oranges. All the land about here is 
irrigated. For watering cattle and also domestic use, the people 
here make great use of aerometers for a supply of water. They 
are not expensive, the chief cost being the cistern in which the 
water is stored, and the height at which the cistern in placed. 
Having water laid on through the house is a great convenience- 
It is also a great help for the garden, and very useful in case 
of fire. 

A friend in the Royal Engineers has also been here. About a 
month ago we tw(j went down to the south border of California on 
a visit to a mutual friend, who is working a “half section ” as it is 
called here, />., half a .square mile. His land actually touches the 
Mexican boundary at a place called Calexico, just, over the 
boundary being Mexicali. Both names are made up from C'alifor- 
nia and Mexico. The land round Calexico is all desert, “The 
Colorado desert,” or rather was. Within the last six )’ears water 
has been brought in from the Colorado river to irrigate nearly a 
thousand square miles in California alone, and in Mexico, just south 
of the border, there is another thousand which can also be so 
treated. We had thus a good example of an American “ boom,” 
and a solid boom too. 

It is a fine irrigation work, but there is nothing WT)nderful about 
it. The land is l)eautifully level and slopes back north till it is 250 
feet below sea level. It is plainly the bed of an old sea — vcr\’ fine 
clay earth full of tiny shells, with old sea beaches sloping down 
from the hills all round. 

Our host is mostly engaged in raising cattle and hogs. He 
has now' become quite American and a t)q)ical cou^-bo}', tall and 
lean. Sa}\s “ yep” and “ nope ” for yes and no. He took us for 
a week’s shooting trip into Mexico. He and I rode on the “ buck- 
board,” which also carried all our outfit, and the sapper hkIc. W’e 
also had another man and his wife on another buckboard. None 
of us had before been on this road, which w as all through the desert. 
After going all day we struck water, and concluded to pitch camp, 
but the water w^as salt. We were very nearly making a dry camp. 
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and I had visions of my bones being left in the desert. However 
our host urged on his mules with his “gee-hup, Pete/’ etc., and soon 
we found ourselves in an inferno, which in Japan would be called 
“ Pig Hell ” — bubbling mud volcanoes and boiling sulphur springs 
with apparently nothing but salt lakes to relieve one. P^inally 
just after dark we got to fresh water and a camp of Americans 
staying here for their rheumatism. We moved camp next day, 
but while packing up suddenly saw two of the other man’s horses 
loose and trotting home. Our host jumped on quick and rode 
back, but had to go six miles off before he could round them up. 
That day we slept near a camp of a big American (battle (\)mpany, 
which has rights over a thousand square miles in Mexico. The 
country down here was more bushy, the principal growth being 
“ Mesquite,” which has a very strong resemblance to the C'utch 
{Acacia arabica) tree in Burma. We had two da)'s’ very good 
quail shooting, but deer we could not find. The second day we 
had another experience of the desert and its wa)\ The R. E. 
man got lost. Next morning we hunted for him, but he came in 
himself before mid-day. He had been lost a whole da}', had 
reached the river about sunset, did not know if camp was abox e 
or below, made a fire, and spent the night cooking quail and 
himself alternately. The triyj was a great contrast to Indian 
camping. We of course had to do everything ourselves, had no 
bedsteads, but had to sleep on the hard ground under the sky. 
This in November ! The early morning was cold, but the desert air 
is so dry, there is no dew. The winter climate here is perfect — 
beautiful clear sky with not a cloud. On this trip the cooking 
was done by my American friend. He was especially good at the 
American breakfast dish — hot cakes. An American thinks nothing 
of eating 15 to 20 of these eiich morning, so it is not wonderful if 
he suffers from the common complaint — indigestion. 

Our host of course showed us how to lassoo. One day the 
R. E. went out on foot to catch a horse and did make a splendid 
throw, catching the animal round the neck as it rushed past. He 
hung on tight, so tight, that next moment he was on his head and 
had to let go again. However, he caught it eventually. 



EXTRACTS FROM OFFICIAL PAPERS. 


THK FIBRE OF HTIUSCUS TILIACEUS AND OTHER F LANTS 
AS SUBSTITUTES FOR JUTE. 

An article on “Jute in Burma” having appeared in the 
Ranj^oofi Times of the 25th August T904, m}' attention was invited 
thereto by the I.ocal Government, and a report was called for. 
With the approval of Government I send you the following 
account : — 

OCCUKRKNCK OK HllilSCUS TIUACKUS IN BURMA AND RP'.PORT ON THE 
SU BJ ECT GKNER ALI.Y. 

Hibiscus tiliaceus (Burmese Thhiban SJimv) belongs to the 
natural order Malvaceae and is allied to the cotton, plant, to 
which its flowers bear a close resemblance, both having large 
bright N’ellow petals with a claret -colon red centre. It is plentiful 
in Lower Burma, generally along the tidal rivers and creeks, and 
this would seem to show that it thrives best on a saline or 
moist soil. 

FIBRE. 

The Thinban Shaw yields a fibre of average quality, which is 
probably more durable than jute if subjected to wetting, and 
would consequent!)^ do better for sacks which ma\’ ha\ e to stand 
on damp ground. It is a matter for planters or Government to 
decide whether its cultivation at the present da)- would pay 
better than that of other crops. In the case of China grass (Rhea) 
the manufacturers expect the cultivators to produce the raw 
material in large quantities before they will guarantee a high 
price for it ; yet the pre-eminent cjualities of this fibre are well 
known. With a less famous fibre, as the one we are now consider- 
ing, dcsultor)^ experiments are not likely to attract capital. An 
experiment of this nature has been tried b)^ Mr. Le Fevre, but 
was discontinued evidently for want of sufficient capital. It takes 
time for the special qualities and the most suitable mode of 
treatment of a new fibre to be learned b)^ manufacturers who may 
have to order special machinery for dealing with it ; consequently 
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producers must be prepared to wait for profits until the produce 
they offer has not only established itself in the estimation of 
buyers, but taken a firm hold of the market. 

LOCAL MANUFACTURE OF (lUNNY LAC-S. 

It is quite probable that the Thinban Shaw or other suitable 
fibre would pa)' if the plant were cultivated and the fibre locally 
manufactured into ^unny bajjs which arc so lari^el)' required in 
Burma by the paddy and rice trade. It has been su^j;estcd by 
the Editor, Kani^oou 'J'iuieSy that this mi^ht be done by hand 
looms in the villages, but owing to the want of enterprise and 
industry on the part of the inhabitants this is doubtful. Govern- 
ment might, howev^er, grow the fibre or buy it from the culti- 
vators and make it up into gunny bags at the jails. 

VALUE OF THIN LAN SHAW. 

If this fibre were sent to market in the condition that jute is 
usually sent, it would probably fetch about £12 per ton or 
perhaps a little more. From the account given by Mr. Le h'evre 
he was offered £20 to ;^35 per ton. His specimens may possibly 
have been prepared with more than ordinary care, and thus have 
obtained higher quotations for ,a more liighly finished article than 
the ordinary Calcutta jute. In fact, I am informed that he has a 
secret method of treating the fibre. lie states that he worked it 
up into rojie, matting, and gunny, and also d)'e(l the fibre in 
different colours. Unfortunately he could not supply me witli 
samples. The prices obtained by Mr. Lc Fevre arc very high, 
even at the hnver quotation of £20, as the length of the staple was 
only 4 to 5^ feet, whereas Bimlipatam jute is said to average 
7 feet and Naraingunge jute (the real article) 8 feet in length. 
It would no doubt be possible in cultivation to obtain Hibiscus 
fibre up to 8 feet in length. 

NATURE OF THE CONCESSION ORANTEH TO MR. LE FEVRE. 

Mr. Le Fevre, who now resides in Rangoon, was granted a 
free permit to collect the fibre from July to December 1900, in the 
unclassed forests of the Toungoo district. In October 1900 he 
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applied for and was all(n\cd an exlcMision for one }'ear. Nothing 
further was licard of the venture until I saw Mr. Le h'evre’s letter 
in the I\( 7 Tii^vo?i Times of 31st August 1904. I have since 
been informed that altogether tons of fibre were cleaned 

and pn^^ared by manual labour and disposed of through Messrs. 
Finla\' I^'leming, Edmund Jones and Deacon (darke, of Rangoon. 
Idle jirice realised is said to ha\e been ^,35 per ton in Jvngland or 
Ks. 5-(S to Rs. 6 per maund in Calcutta. Afr. Le h'evre was 
obliged to stop u<»rk as the help which he had been promised 
was not forthcoming. 

OTHKK 1*1, ANTS MKI.IUNC. SlUTAia.K MMRKS. 

KiniS(l'S (ANN AIUNUS, T.. 

'The Mesf (1-pat of Bengal could be cultivated perhaps more 
extensixely than I'hinban .Shaw, and in drier parts* of Burma, 
d'his plant is already pnditably cultivat(.‘d in Vizagapatam 
district, Madras Bresidenew and has been jdaced on the home 
market as a special kind of jute - Bimlipatam jute. ^.Se(‘ No. Ii» 
Agricultural Ledger, 1903.; 

\r.HOMA Area’s I A, r.iXN. v. 

ddiis sterculiaceous plant is mentioned on page 241 of the 
ledger referred to abovt^. It grows in the Darjeeling I'erai and 
possiblx' also occurs in South d'enasserim. It has not }’et been 
met w ith in Burma by the writer and has apparently not been 
recorded from this Brovince. 

VILLERRUNKA INTK(^.R 1 FOLl A, GAim. 

(Kurz Bdora, Vol. II, page 427, under Orcocindc sylvatica 
Jl//i/.) 'Bhe Bouriha of the Assamese. The Nepalese name of this 
is Lipia and the w riter knows the fibre to be excellent. 

MAOUTIA prvA. 

WediL (Burmese Sat Shai) Kurz on page 429, \t) 1 . II, says 
this is frequent in the drier liill forests of the Martaban Hills at 2,^00 
to 5,000 feet elevation, often springing uj) in deserted hill taungyas, 
and that it yields a strong fibre resembling rhea. The writer 
knows this fibre also to be e.xceedingly strong and durable. B'or 
gunnies and similar irses it should fetch a higher price than that 
paid for jute bagging. 
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GIRARDINIA ZKYI-ANICA. DKNKVAR H KTKROPH VILA . 

The Nil^iri nettle, f Burmese Karen Latsa.) This 

is plentiful in moist places, c. g., at 'I'ha^yo on the Kabaiinj^ river. 
The fibre which has been frequently reported on and exhibited, 
is very strong’ and durable and quite suitable for gunnies. The 
writer knows this fibre well and has had it made up into a coarse 
cloth, which is practically imperishable. 

In the above list only those plants have been included which 
are not known to fame but which yield stronj^ and durable 
fibres. If the, j^mnny bag industry is successfully started the 
preparation of fine textile fibres and the utilisation of the waste 
tow, <?. for string, twine, paper-making, etc., is sure to follow. 
At the recent agricultural show of the Straits Settlements and 
Federated Malay States, held at Kuala Lunq)or, it is said that a 
Mr. .Schiemer has been ver\’ successful in preparing fibres b\' his 
new machine. 

Mr. Le 1^'evre has been asked to prepare fresh samples of 
J'JiiNbd?! S/itm> fibre for \alualion as thos(' pre\ iouslv prej)afed 
are not now a\ ailabl(.‘. 

K. B. Man.son. 

1\ A N ( i( )( ) N : ' ( 'oiiscrvdtor of J^orosts^ 

2’jth jainiarv 1905. Tciiasscriui Circli\ 


MI.SCB;LLANb:A. 


I'llB INDIAN KORESr SERVICE IN I'HE HOUSE 
()l< LORDS. 

We reproduce the following extract from the Pioneer * since, 
whilst displa} ing the curious ignorance existing in the highest 
quarters on the subject of the training required by the Forest 
Ofificer, it at the same time affords considerable insight into the 
nature of the future training to the given to the recruits for 
the Imperial Service. 

* Allah.'ibad Pitmen March 30th, I905. 
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In the House of Lc^rds on Tuesda\’, the 7 th March, the l^'arl 
of Lytton rose to call attention to the scheme at present under the 
consideration of the India Office for the removal of the Forest 
Dej)artment now at C'oopers Hill to the Universit}* of Oxford, and 
to move “ that in the opinion of the House the Indian Forest 
Service should he open t«) all the Univxu'sities of the United 
Kingdom.” He said that this question involved an important 
principle, which was vital to the interests of the Universities. 
This principle was whether the rij^ht of admission to an important 
branch of the public service should be confined to one University 
endowed out of public funds or whether, as had alw ays been the 
case in other branches of the public service, it should be throwm 
o[)en to all candidates of Universities alike on equal terms. He 
sketched the historv' of the (piestion, pointing out that C'oopers 
Hill ('olle^e was shortlv' to be abolished, that the School of 
F'orestrv' there was to be transferred tc) Oxford, and that it was 
intend(‘(l to hold an examination of all students at the end of 
the first v'car at the University. 'I'htr [)rof)osals had aroused a 
deal of hostility on the part of the authorities of other 
Universities, in the belief that thev' would be shut out from the 
opportunit}' of [)rov id in^^ candidates for the Indian and ('olonial 
h'on!st Service. The authorities at C'ainbrid^e had protested ; 
and the Secretary for India stated in replv that it was considered 
essential that the Professor and Assistant Professor of rh)re.strv 
hitherto entrusted with the w'ork at C'o*q)ers Hill should 
be placed in charge of the training at the University, and 
that it wais inevitable that one Ibiiversity, and not more than one, 
should be selected fiu' the purpo.se of education. Hut the point 
of importance w^as whether or not it was essential that the neces- 
sary training for the Forest Service should hv. confined to one 
University alone. The protest w^hich he entered was not directed 
against the selection of Oxford but against the selection of any 
one University to the exclusion of all ()ther.s. 1'he other alter- 
native scheme wdiich had been submitted involved the free and 
open competition of all educational establishments. The students 
should be free to choose their owui Universitv', go through the 
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ordinal')' three years’ course, take their degree, undergo a scientific 
training at the laboratories and an examination finisliing up 
with two years’ practical forestry training in one of the Continental 
forests. 13)' this scheme the public mone)' obtained from the 
revenues of India ^^'ould not be sj^ent at one institution, and it 
was certainly believed that it was possible to devise a scheme 
which would be more in the interest of the service and fairer to 
all the Universities of the country. In conclusion, he assured 
the noble Marquis who would probabh' answer him that the 
feeling of hostility to the proposals in regard to Coopers Hill 
was not confined to Cambridge alone, but was felt by other 
Universities in the country, and that it was a very strong feeling. 
If no assurance was given that the decision would be post})oned 
and further inquiry held, then the feeling he had indicated was 
sure to find some very forcible exi)ressif)n. He hoped that 
Parliament would refuse to sanction a scheme so un|)recedenled in 
character and which in its operation would be so manifesth’ unfair. 

Lord riiring reminded their Lor(lshi{)s that a great deal of 
money had been spent in recent )'ears upon impnn ing X'oopers 
Hill College, and said no one now could deu)' that it w as extremel)' 
well managed and that everything in the College w'as satisfactoiy. 
In his opinion, it was for the benefit of the country that the 
College should remain at C'oopers Hill. Why on earth the)' should 
destro)' a good College in order to set it up somewhere else passed 
his comprehension. 

The Marquis of Hath said there was a good deal of misaj)- 
prehension both with regard to the reasons which influenced the 
Secretary of State in C(nmcil in formulating the scheme and also 
as to the results which w'oiild ensue from it. I'herc had grown up 
throughout the United Kingdom a number of excellent institutions 
w'hich were fully capable of carrying out that engineering instruc- 
tion which Cooj)crs Hill was originally founded to establish — 
institutions whose diplomas and degrees the Indian Government 
were prepared to accept. Further, the establishment of a forestry 
school at that College w as no part of the original scheme. He 
particularly emphasised the fact that the scheme was, and w^as 
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intended to be, of h temporary nature. (Hear, hear.) In coming to 
his decision the vSecretary of Steite in Council was guided by very 
strong representations that were made to him by the experts whom 
he consulted. They represented that the number of men who were 
engaged in the study of forestry was ver}' small onl\' ten a \’ear. 
It was considered most necessary that the)^ should continue to be 
educated all in one ])lace, and that a residential lbii\ ersit)’ should be 
found which provided rocuns and particularly supervision for the 
students, and where they could be bi'oiight into contact with their 
contelTiporaries who were themselves at the same time stud\'ing 
for professions and other walks of life. Another advantage that 
was desired was that forestry students should obtain the benefit of 
instruction in aux'illar)’ departments of science and have the oppor- 
tunity of obtaining Uni\ ersit}' degrees or diplomas. In searching 
for a Universit)' of a residential character, and one nut too far 
from London, the choice naturally la}’ between Oxford and Cam- 
bridge, idea of j)refeiTing the one Uni\ ersit\' to the other 
ever entered the minds of the authorities of the India Office. 
Indeed, when attention w as first directed to the matter some tw’o 
}’eais ago, Cambridge was thought likelv to be the most suitable 
jilace for the foresti*}' school. Hut the experts in Indian forestry 
urged upon the India Office that practical teaching in forestry, 
involving \ isits to woods, must go hand in liand w ith theoretical 
instruction, and the}’ pointed out that the situation of Oxford 
with respect to woods was far more favourable than that of 
C.'ambridge. There seemed to be an idea abroad tliat admission 
to the forestry school at Oxford would be of the closest 
kind. As a matter of fiict the competition would be just eis 
open at Oxford as at Coopers Mill, and the examination would 
be carried out l)y the Civil Service Commissioners. The one thing 
that the India Office required was that the students .should con- 
tinue their training at the University for two years and s})end the 
last year of the coiir.se in Germany. Hut lie desired again to 
cmphasi.se the fact that this w’as merely a temporal'}’ measure. 
The revenues of India would not be spent upon a permanent 
establishment at Oxford or anywhere else until the matter 
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had been fully considered in the li^htof experience and of the best 
expert opinion. If it would meet in an\' wa\' the objections that 
were felt to the scheme, he could undertake that an incjuiry, which 
should include outside authorities, W(Hild be held before the close 
of three years to consider and repiU't upon the experiment. 
Moreover, if it should be thought well to do so, the India Office 
were prepared to reduce the proposed experimental term of five 
years to three years ; but they felt they could not reduce it below 
the latter period with advantaj^e to the experiment. He ho))c{l that 
the interest which had been aroused in this question would result in 
the e.stablishment of institutions which <^ave teachint^ in forestry. 

Karl Spencer said the subject was one of considerable 
importance. If the)' were not to maintain with regard to this 
question of forestry' the general rule wliich had j)een hitherto 
adopted that all places of education should be able to send u}> 
candidates for the great Civil Services, they would be creating a 
bad precedent. He himself spoke, not only as a ('ambridge man, 
but also as representing other Universities, of one of which, a 
northern University, he had the honour t(^ be ('hancellor. He 
could not see that the noble Marquis, in his clear and able state- 
ment, had furnished an\' argiuqent why this difference shc^uld be 
made with regard to forestry. As far as he could gather, the 
Coopers Hill School was being practicall)' done awa\' with 
because it was found that in main' places of education all 
over the country admirable teaching was given in various things 
taught at Coopers Hill. He could not understand, however* 
why it was necessary to require tliat the pupil students in forestry 
should all be instructed by one teacher. He thought that what 
Lord L)'tton had said was perfectly true, that if they once 
established this school at a particular University it would be 
exceedingly difficult to remove it (hear, hear), and therefore an 
inju.stice would be done to a great many places of education. He 
could not understand exactly' the comparison between Oxford 
and Cambridge with regard to special advantages in this matter. 
Although iv)t an Oxford man, he had frequently passed Oxford, 
and it had never occurred to him that it was situated in the centre 
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of a i^n'eal forest, and Cambridge, like (X\ford, had within easy 
reach very lar^e woods- in Bedfordshire, and even Northain|)ton- 
shire, for inst.ince. Moreover, Cainbrid«^e University held its own 
for scientific teaching with any place of education. He hoped 
their Lordships would agree to the resolution, as it was of great 
importance that they should not give an advantage to one 
particular University over another. He sincerely hoped the 
(xovernment would not commit them to the new principle adum- 
brated with regard to the C'ivil Service. 

The Marquis of Lansdowne said there was always a certain 
amount of animated rivalr\’ in these com|>etitions, which he was 
happ\’ to think was always of a friendly description. He trusted 
that in the kind of private war which was proceeding between 
Oxford aiul Cambridge for the possession of these forestry students 
the rivalry would continue to be friendly. He might reassure the 
noble Karl opposite on one or two points. He could not help 
thinking that the amount of resentment which the\’ were told 
hail been provoked In* the.se proposals was of a somew hat exag- 
gerated character. What, after all, was the case? Coopers Hill 
College, for reasons into which he would not enter, because the 
question w as not now before the Hou.se, had been put an end to ; 
and it became necessar\' to consider what was to be done with that 
small jxution of Coopers Hill students w'ho had hitherto attended 
there for the pur[)o.se of studving forestry, d he)’ must be sent 
somewhere, and (ui the whole the Indian authorities had come to 
the conclusion that the LTniversity of Oxford offered the greatest 
facilities for the purpose. One thing .seemed to him ob\ i«)u.s — name- 
1\’ that this small handful of students could not be .scattered about 
over a number of different educational establishments. The study 
of forestry was a highly specialised study and could only be pursued 
at places where particular educational facilities w'ere forthcoming. 
It was for the authorities to consider, and w'ith a perfectly open 
mind, whether the\’ should send thc.se students to Oxford or 
Cambridge. He was given to understand that when the proposal 
W'as put before the University of Cambridge the Universit)' autho- 
rities them.selves admitted they pos.se.s.sed no j)articular facilities 
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for encouraging ihe study of forestry. He did not understand 
that that was merel)' due to the fact, although it was a fact, that the 
neighb</urh()od of Cambridge did not abound in thijse wo(.)dlands 
which where supposed to be desirable for the purpose of practical 
study. The result was this, that it had been decided to send this 
little body of some 20 students to stud\' for a two years’ course at 
the University of Oxford, The noble Earl was horrified, because 
he thought this arrangement was a blow at the practice of open 
competition : he could reassure him on that point. These students 
•would be allowed to come up from an}* school or college, and 
they would gain admission to this forestry class by open competi- 
tion, and open competition only. It was suggested that this was 
a dangerous discrimination in favour of one lJniversit\’ at the 
e.xpense of another. But what was th(‘ financial magnitude of 
this tremendous innovation ? I'lie wh«)le expense of these forestry 
classes was to be borne out of Indian funds, and the onl\’ new 
financial element introduced into the calculalion was a modest 
grant of £200 a year to the professor of ent(.)mology for a special 
course to the forestry students. This was an experiment which 
was to be tried for three years, and if the result fell short of 
expectation the whole questioiir would be reviewed and an effort 
would be made U) find some better arrangement. In these cir- 
cumstances it would be somewhat violent for the House to lake 
it upon itself to record its solemn disap|)roval of the jjroposals of 
the Secretary of State. 

Viscount Goschen said that the real difficulty was the small- 
ness of the whole o[3eration. If there were 5001* 60 students they 
could be divided amongst several Universities. It was desirable 
that these students should receive technical education at an early 
period of their careers, and by getting them together the necessity 
of duplicating the teaching establishment was avoided. The noble 
Earl proposetl in effect that there should be no school of forestry 
at all, but that special studies .should be relegated to the close of 
the full University course. The choice lay between keeping the 
school in one place and scattering the students so widely as to 
have no professorial teaching in forestr)- at any University 
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Cambridj^e was iKjt proposinj^ to appoint a special professor, riie 
whole quarrel turned on the possession of some ten men a year. 
For the next three years there would be forestry teachers at 
Oxford, and the University would endow a professorship, connect- 
ed with a kindred subject. Nothin.^ could be more deplorable 
than that a feeling of jealousy or resentment between the two 
great Universities should be aroused over this small question, 
Uoopers Hill contained some 50 students, 40 (jf them engineering 
and ten of them forestry students. Cambridge would naturally 
capture the greater number of the former. Oxford might well 
he permitted to capture the latter. 

The iiishop of Bristol said that the question was much larger 
than a dispute for the po.s.session of ten men a year. It meant 
that all forestry appointments in India would be filled by Oxford 
men, when C'ambridge ought to have its full share. 

The Earl of Lytton .said that if Cambridge cai)lured the 
engineering students it would be in the open market. The ques- 
tion was not one of ten students a year. In a few years the 
students would number 50 or 60 a year. The necessary technical 
instruction could be given just as easily in Cambridge as in Oxford. 
If money were to be spent on the .scheme in Oxford, it was futile to 
describe it as temporary. A protected interest would arise. 

The Government were defeated on a tlivision. 

COOPERS HILL COLLEGE. 

A )'ear or so ago a suggestion was made in the pages of the 
Indian d'omti’r* that Coopers Hill .should be maintained if not 
on its present lines then as a P'orestry College for the Empire 
as a whole at which students from the Cokmies could he educated 
as foresters side by side with those required for the Indian Empire. 
I'he Pioneer \ draws attention to a modification of these proposals 
which has appeared in the Times, the modification con.si.sting 
in the maintenance of Coopers Hill as an Engineering College and 

Vol. XXIX, No. 9, 373. 
t Allahabad Pioneer, April 5lh, 1905. 
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the formation of an Imperial Forestry College for the training of 
Forest Officers from India and the Colonies. 

Although the question brought forward recently by Lord 
Lytton, in the House of Lords, with reference to the closing of the 
Royal Indian Engineering College at Coopers Hill, affects directly 
only the teaching of forestry, the principle for which he contended, 
says the Times in its engineering supplement, has an important 
bearing upon tlie whole problem of the selection and training of 
engineers for Public Work.s. One of the chief reasons assigned 
b)’ the Committee of 1893 for the disestablishment of Coopers Hill 
College was that the LIniversities and other institutions of the United 
Kingdom had so far developed that they were able to supply men 
who in point of general technical instruction are suitable candidates 
for entrance to the Public Works Department of India ; and the 
inference from the report of that Committee was that a specialised 
College like that at Coopers Hill was thereby rendered unnecessary. 
The proposal now is to establish a special course for forestry 
students for India at Oxford, which implies the provision of 
increased grants and facilities at Oxford for the purpose. If, as 
was suggested by I.ord Lytton, Cambridge should succeed in 
attracting the engineering students for Indian Public Works, 
special courses, it may fairly be Assumed, would have to he estab- 
lished at Cambridge for survey work and for Indian accounts. In 
like manner, if London or Glasgow secured the prospective telegraph 
officers for the Indian Public Works Department, local provision 
would have to be made for specialised instruction in the erection 
of aerial telegraph systems, survey, testing routine, and accounts 
applicable to the Indian service. 

It appears, therefore, that the original statement of the 
disestablishment Committee that the Universities and other 
institutions are able to j)rovide the necessary general instruction 
and training, has to be supplemented b)^ the fact that there 
is no College, other than Coopers Hill, which is fitted to 
impart to such candidates the special knowledge necessary to 
render them efficient engineers for the Indian Public Works 
Department. Instead of abolishing Coopers Hill, the principal 
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Enj^ineerin^ College of the Empire, it miglit be wiser to extend it 
so IIS to enable it to provide specialised engineers, not only for 
India, but for every part of His Majesty's domains, where required 
for the Civil Service. Similarly, instead of establishing a mere 

seminary of forestry at Oxford for the ten or twenty students to 

which Lord Lansdowne referred, forestry might fittingly be re> 
presented by an Imperial College, at Oxford or elsewhere, from 
which men could be drawn for the development of that neglected 
branch for service wherever they may be wanted in Great 
Britain, India, or the Colonies. Lord Lansdowne regarded it 
as obvious that forestry .students intended for India could not 
be scattered over a number of educational establishments, and 

Lord Bath emphasi.sed the necessity of educating them all 

in one place, both for purpo.ses of supervision and for the 
advantages which students derive from association with contempor- 
aries studying for profe.ssions and other walks of life. This is 
equally true for telegraph and engineer students, and it makes the 
case for the retention of Coopers Hill College, on the lines laid 
down b)’ T.ord Cairzon, and in accordance with the unanimous 
approval of the (iovernment of India, stronger than ever. This 
opinion was confirmed b\' Lord Thring, who observed that it was 
incomprehensible that a good college should be destrox ed in order 
to .set it up elsewhere. 

Aim’ointmknt ov an Inspector of Government Ju.e- 

PMANTS IN THE MaORAS FoRE.ST DEPARTMENT.— From papers 
recently received we are glad to note that the Government of Madras 
have sanctioned the temporary appointment of a Veterinary 
Inspecting Officer for elephants and cattle to the Forest Depart- 
ment. This officer will be under the orders of the Conservator 
of Forests, Southern Circle, but his work will from time to time 
be supervised by the Civil Veterinary Department. He will 
supervise the management and treatment of new captures 
as well as of the trained elephants working in the Circle, and 
his services will also be utilised in the selection of the bullock.s 
or other draught animals that may be purcha.sed by the Forest 
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Department. Mr. Mascarenhas, Sejiior Lecturer in the Madras 
Veterinary College, has been recommended for the appointment. 

Canals and the Formation of l*LANTATiONs.--The 
Punjab Government, not a bit too soon, says the Indiau and 
Eastern Engineer^ are seriously considering the wholesale damage 
done by cutting down timber before the advance of the canal 
irrigation in the Punjab, and have suggested to the Government 
of India that irrigated plantations be formed in the new canal 
colonies on the model of those existing at Changa Manga. 

Destruction of Khair Bark hv Monkeys during the 
GREAT frosts. — We have received from Mr. E. R. Stevens, Deputy 
Conservator in charge of the Dehra Dun Division, the following 
interesting note: — “This year the upper branches and at times 
the sterns of the khair (Acacia catechu) arc being stripped of bark 
by monkeys ; it is probable that their usual food stuff has been 
destroyed by the heavy frosts and they ha\e been reduced to 
take a hint from the porcupine below. Damage of this kitid b)' 
monkeys has not been noticed by me before.” 

PlxroRT of Deer Horns from Ceylon.-’ The cx{)ort of 
deer and sainbhur horns from Colombo still flourishes. The agita- 
tion raised by the Ceylon (Lime Protection Society some \»ears ago 
against the exportation of cut and wrenched horns as distinguished 
from shed horns- - deer and sambhur being ruthlessly slaughtered 
by organised gangs of Moor hunters for the sake of the horns {u in- 
cipally — resulted in a slight falling off in the exports of a few years 
ago, but the “ industi*}’ ” is .still very much alive. We trust that 
the Ceylon Government will take steps to put an end to this state 
of things before the damage done becomes irremediable. We 
would sugge.st that statistics be called for .showing the number or 
weight of horns exported annually. F*rom the.se it would be possible 
to arrive at the annual figure of slaughter. A high ad valorem 
export duty would probably meet tlie case to a certain extent. 
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THE FUTURE TRAINING GK THE UP1>ER CONTROLLING 
S TAFF OF THE SERVICE. 

Coelutu non nninmni nnttant qni (rana mare currunt. 

F2ven the most clevcjted partisan could scarcely maintain that 
there has beeti much continuity in action, although we are far from 
saying that there has not been continuity of purpose (or at least an 
endeav our that there should be so) in the matter of the education 
and training of tlie Controlling Staff of the Forest Service. In 
view of forest conditions in Britain this is, however, perhaps 
scarcel)’ surprising. 

It was pointed out the other day how sublime was the 
ignorance amongst the members of the Upper House on the 
subject of the commonest requirements and attainments necessary 
to the Forest Officer if he is to be rendered efficient to fulfil 
the important duties he will be called upon to perform. These 
services are, in their magnitude and in the almost incalculable 
results they will have upon its future history, of the very highest 
value to the State in which and to which they are rendered. From 
the very nature of the work, however, and from the localities in 
which it is performed and the immense time which has to pass 
before the results aimed at can be realised and enjoyed, it is above 
all others the least likely to receive notice either from the great 
bulk of the people for the benefit of whose posterity it is performed 
or from the State itself. That this is so is perhaps scarcely a matter 
for complaint, since in the silence of the forest work can be carried 
slowly to maturity which, exposed to the bright light of the open 
country and the hawk-eyed financiers, would perhaps not survive 
the present-day eagerness for visible results and quick returns. 
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The recognition which suffices for a service siicli as the 
h'orest finds its realisation in the production of sucli results as, 
the Nilumhar Plantation, whose astonishing value has already been 
alluded to in this magazine. Those who inaugurated that work 
have passed away, but the plantations stand as a monument of 
their services such as probably few other pieces of work done 
at that perio.d possess. 

The Forest Department of the day must ever look to the 
future to proclaim its efficiency, and to ensure that that efficiency 
shall really arrive in due course it behoves the service to take 
the very greatest interest in the training acccu'ded to those who 
will eventually take over the axe and the pruning knife. 

Various have been the vicissitudes and much checquered has 
been the career through which the system of training has passed. 
France, Scotland, Germany anrl v^arious combinations of all these 
were tried, and then the first step in the right direction was taken 
by starting an English School of Forestry at Coopers Hill. This 
has survived twenty )'ears, and is now following its predecessors 
into the limbo of the past. Tliat it has occupied so prominent 
a position in spite of all obstacles, and we all know that they have 
been many, has been entirely due to the energ}', the tact, and unfail- 
ing courtesy and skill of its founder, guide, and head, Dr. Schlich. 

That in a country in which forestry is so little understood 
as Britain changes were to be looked for is perhaps natural, but 
that they should have been as numerous as has actually been the 
case is scarcely a matter for congratulation, nor does it make 
for efficiency. Few would be found to deny that esprit de corps 
is not only a fine asset in a service but also a very nece.^sary one. 
It is an illusory hope to expect its pre.sence in .services whose 
members have not that common tie and bond of sympathy which 
originates in the days of school or college and is unconsciously 
extended to predecessors and succes.sors at the old haunts of play 
and training, but which never originates spontaneously in after-life. 
For this reason alone we trust that this restless wandering on the 
part of the Forest probationers in .search of instruction may at 
length cease, and that to Oxford will fall the honour of building 
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Up an English School of Forestry which will rank second to none 
in the world. 

rile University owes its capture of the Forest probationers to 
its own go-ahead initiative. We are in a position to state that the 
authorities met Dr. Schlich in the most friendly spirit and put every 
facility in his way to enable him to lay clown the corner stone of 
the fabric whose subseejuent elevation and decoration we sliall all 
follow with such intense interest. It is no simple thing to pull to 
picices a good college and rebuild it elsewhere. Under the present 
able guidance we have every belief that this will be done at Oxford. 
We hope to see in the fulness of time recruits from all over the 
Empire flocking to this centre; for the old reasons which made 
Coopers Hill a closed ring to the few, r.e:, want of accommodation 
and enormous exjxjnse, no longer exist, and a man will be able to 
study for the profession at Oxford on the sarnie tern>> as his public 
school confrere for other walks in life. This is tlx^ first point wh-ich- 
stands out with remarkable distinctness when the move fronv 
('oopers Hill to Oxford is considered, and it is one to which in the* 
growing importance of the study of Ft)restry to the Empire at 
large the mo.st prominent attention should be drawn. 

We trust that the principle will be laid down from the- 
commencement that the lectures arc^ closed to none, for in that way 
alone will the future and full success of the new departure show itself. 
It is almost a truism to say that the larger the number of students 
in a college the belter the instruction, Ixxause the bett(;r will be the 
men who imj)art it. Even mtuc imjx)rtant is it to bear in mind that 
up(ui the magnitude of the scale upon which the new departure is 
made will depend its future succe.ss. Small beginnings when 
(lovernment Treasuries have to be dejXindecl upon do not alwa)'s. 
have large endings ! 

We will now proceed to consider the changes which are to be: 
initiated this year with the move from C(K)pers Hill to* Oxford* 

I. — THK QUALIFYING AND ADMISSION KXAMINATION 

That the examination for entrance as probationers for the* 
Department has not, during recent years, either in its nature or 
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the method of conducting it, been such as ensured the selection of 
the best material is a point upon which none who have the best 
interests of the service at heart have held two opinions. To 
command success in a profession like Forestry a highly specialised 
and scientific training is necessary, and to ensure that the right 
men are in the first instance obtained it is necessary that they 
should have made an acquaintance with (and therefore probably 
have a liking for) the subjects which are subsequently to ci)me into 
their future life’s wt>rk before and not after their selection as pro- 
bationers. Once a man has passed as a probationer he would need 
to be a strong one indeed and to have independent means (and the 
student is not usually in this position) to throw over on account of a 
dislike for science his practically assured appointment. We view 
therefore with the highest approbation the present arrangements. 

Before being allowed to appear at the Admission Examina- 
tion a candidate must have passed either Responsions at Oxford 
or the Previous at Cambridge or .some one of the other examina- 
tions held (i) by the.se Universities, or (2) by the Universities 
of London or Dublin, or (3) by the Joint Jk)ard of Examiners 
for the .Scottish Universities or the Scotch Education Depart- 
ment, or (4) by the College Entrance Examination Board of 
the United States of America, .and recognised by the Univer- 
sities of Oxford and Cambridge as equivalent to the Responsions 
and Previous Examination.s, or must have pa.ssed an exami- 
nation at some foreign University wdiich in the opinion of the 
Secretary of State is at lea.st equivalent to any one of the 
examinations above mentioned. 

It will be noted that the ab.)ve is necessary before the 
candidate is allow^ed to appear at the Admission Examination. 
The subjects at this latter are — 

(1) Mechanics and Phy.sics. 

(2) C'hemistr)'. 

(3) Z(X)log>'. 

(4) Botany. 

Equal marks are given for each, and a candidate must qualify 
in each. Few will be found to cavil at this test, and there can be 
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little doubt «xs to the value of the article which the future proba- 
tioner should be manufactured into. 

2. - THE MEDICAL EXAMINATION. 

The candidates who are provisionally successful in the competi- 
tive examination will be required to undergo a strict medical 
examination shortly after the results are disclosed. 

3. -PERIOD OF PROHATION. 

The period of probation, as is the case at present, will extend 
over about three years. The first two years will be spent at Oxford, 
where a special course of study will be followed and where the 
probationers will be expected to become members of the University, 
if not so already. The third year will be passed in receiving 
practical instruction, various continental forests being visited in turn. 
Excursions will also be made for the purpose of study during the 
first two )^ears both in term time and in vacations. 

4. — COURSE OF STUDY AT OXFORD. 

The subjects comprising the course ma)' be divided into two 
heads — 

a. Subjects auxiliary to Forestry. 

(1) Elementarv Organic Chemistry and the Chemistry of 
Soil.s. 

(2) Geology. 

(3) Forest Zoology. 

(4) Forest IF^tany. 

(5) Geometrical Drawing, Mathematics up to and including 
Plain Trigonometry, a id Surveying. 

(6) German. 

(7) Engineering (Elementary). 

(8) Book-keeping in reference to Indian accounts. 

b, T^orestry, Theoretical and Practical, in all its branches. 

a. The auxiliary subjects. — 

The course in Geology will comprise two lectures a week, 
laboratory work twice a week, and in addition excursions. 

In Poorest Zoology there will be three lectures a week with 
laboratory Wfu*k also thrice in the week. 
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The Forest Botany lectures will be delivered by the SibthorjDian 
Professor. As the probationers will already have received a good 
grounding in both Botany and Zoology before they enter, there is 
every hope in the future that all Poorest Officers will join with a 
good sound knowledge of these subjects. 

As will be seen from the above list, Surveying, Geometrical 
Drawing and Sim|)le Engineering are all provided for. We trust the 
course includes freehand drawing, although we see it nowhere 
specially mentioned. We are of opinion that instruction in free- 
hand drawing is abs<.>lLitely essential to the Forest Officer, the 
subject being one which he will often find the use and need of in 
his after-life. 
b. Forestry. — 

The course of lectures will be the .same as at present delivered 
at Coopers Mill. The same round of excursions to existing wof)d- 
lands in P^ngland will be made, but there will be, it is hoj)ed, an 
important addition. There is a nice wood of about 400 acres in 
extent just outside Oxford (Bagley Wood, belonging to St. John’s 
College), and we hear on credible authority that Dr. Schlich hopes 
to be given the management of this forest ; * in other words, that it 
will be treated as a School In.struction Poorest, one of the most 
necessary parts of the eejuipment of a Forest College. 

5.—THK PRACTIC.M. tX)UkSE. 

“ During the third year of their probation — ” we quote from 
the Regulations — “ the students will receive practical instruction, 
visiting under suitable supervision such continental forests as 
may be selected for the purpo.se.” 

We trust that our remarks alread)' made will have shown 
that we are iia entire accord with the arrangements made for the 
theoretical part of the course. The new course will embody the 
best of the methods of tuition of the different Continental Schools, 
and we believe that it will in a very short time be difficult to 
obtain a more thorough knowledge of the Science of P'orestr)’ 
than will be procurable at Oxford. 

* Since the above was written vve understand that Dr. Schlich has been given the 
management of 650 acres of woodland situated 2 miles from Oxford — Hon. Ed. 
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Can the same be said of the practical course ? It should Vje 
remembered that the men to whom it is being given are not going lo 
spend their li\ es in England or in lujiopean forests. 'I’hey will 
mostly go to tropical or semi-tropical ones, and will certainly also be 
working in immense areas — areas consisting of lrf)pical vegetation. 
In a recent article in the Indian Forester ^x\ American Forest Officer 
practically led us to understand that he would advise Americans 
going to India for a practical course in preference to Europe. His 
]3oint of view was, we think, very sound. “ How is a man who is to 
practice extensive and perhaps even rudimentary forestr)' to learn 
his f)rofession in a country where a thick population, a large peasant 
class, a paternal form of Government and a long-settled forest 
administration give the key to the instruction which he will 
receive and the principles which will underlie his forestry sense? 
How is (iiic to k;arn constructive forestry in a country where 
forestry work is administrative routine ? ” It is of course a fact that 
a certain proportion of the work in India has become administrative 
routine, but we would venture to say on a very different scale and 
on ver\' different lines to anything seen cither in PVance or 
Germany. I'ormerly it was, as all will admit, essential that the 
[)ractical course should be gone through on the Continent. Docs 
the necessity still exist ? Would it not be possible for the 
probationers to spend six months or a } car at Dehra Dun doing 
their practical course in the country amidst conditions which, 
though not for all perhaps entirely similar to those of the part of the 
country they would eventually serve in, )'et much more analogous 
than an>’ they could find throughout tlie length and breadth of 
luiroi)e ? Would they not learn more by actual work in and tours 
through the Dun and adjacent United Provinces and Punjab plains 
forests supplemented by visits to and actual work performed in the 
Jaunsar and neighbouring Himalayan coniferous forests? We are 
of opinion that not only would the probationers themselves acquire 
a better and more thorough knowledge of Indian forest conditions 
as they actually exist, but in addition they would carry with them 
into other parts of the country, owing to the broader and more 
enlightened views engendered by the larger scale of operations and 
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forests amonj^ which they had had their practical course, ideas which 
would be of the utmost service in advancing the interests of the 
Department as a wliole. Can it be doubted that we still as a 
Department suffer to a great extent from a certain narrowness of 
ideas induced by our practical course at home owing to the small 
areas and consequently minute ideas of working on which our 
training has been based ? The Himalayas are not the only moun- 
tains, the only hills of any size in India, and yet outside the 
Himalayas are there many large systems of sledge roads, tramways, 
wire rope ways, w’ater slides, &c., in India? Are such in common 
use for export operations in the forests throughout the country ? Is 
it not conceivable that, had we all enjoyed even the advantages of 
such a practical course as is given to the students of the Dehra Dun 
School, the world fig of the forests would have been by now, in some 
localities, more intense? Have we not followed too much in the 
narrow and small European groove as if we were managing a few 
hundred hectares instead of charges of a few hundred or thousand 
square miles? Wc believe these queries can be answered in but one 
way; and we would ask whether the time has not arrived at which 
the question of the probationers performing their practical course 
under the eye of specially-selected experienced Forest Officers in 
India would not seem to demand careful consideration, and whether 
the plan would not result in a far better practical training than is 
obtained by placing them under specially-selected German Officers, 
admirable men no doubt, but with neither the local experience 
nor breadth of view of the Indian Officer. The plan would 
result in a saving, for the young assistant as he now joins 
is admittedly useless for the first year, which would not 
be the case had he gone through a year’s practical work in 
the country. For the theoretical course the very best professors 
and the highest form of tuition attainable are required. 
Such can be only obtained at home, and above all at a 
University. For the practical portion of the training we are of 
opinion that it can now be best given in India. Whilst as a Service 
we owe much to our confreres on the Continent, and are scarcely 
likely to forget the debt, it should not preclude us from seriously 
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considering’ whether we h;ive not been too slavishls- copyinj^ 
methods whicli are entirely unsuitable to the ver\’ differcnl 
conditions of affairs a|))K‘rtainini^ in India. continue in the 

path will be to retroj^rade instead of to progress. 

h.—'I'FiK Diploma ok foRKSTUv. 

During the period of probation the efficiencN' of the probationers 
will be tested by periodical examinatif)ns. Those who satisfy the 
examiners at the end r)f the course and satisfactorily complete the 
practical portion thereof on the C'ontinent will receive the Diploma 
of I'orestry of the Universitx' of Oxford. It is also hoj)ed that 
they will obtain a dcijiee in tlie Honour School of Natural Science 
at the Lhiiversitw W e would most st 1*01114 1 \’ advise all probationers 
to endeavour to obtain this dej^ree, since it will not nnlihclv })rov'e 
of considerable use to them in their subsequent career in 4 ndia. 

W’e notice that the (jovernment intend to make an allowance 
to each probationer, on sii^nature of his agreement, vary in <4; from 
Z50 to ^JOO according' to the dej^ree of proficiencx' and diligence 
shown l)y him during his practical course upon the Continent. As, 
hoxvever, under the nexx’ rules the young h'orest Officer xvill hax'e 
l(» pay his ox\ n fare out to India, he remains much in the same 
position as xvere the men before him. 


SCIKNriFlC TAIM^RS. 


Norf: ON VHK OCtTIRRDNCi: OK A FARASri'K^ FUNGUS 
ON PINUS KXCKLSA. 

HX XV. MAVKS, K.C.H., I.K.S. 

When xvorking last autumn in a part of the Kalela Reserved 
I'orest in tlie Simla Division I noticed that a number of poles 
of Piuus cxcelsa had been attacked by a parasitic fungus, the 
fructification of xvhich bore a close resemblance to Trai)ietes pint, 
the xvelUknoxvn pest of the Scotch pine in Europe, xvith xvhich 
those officers who ha\*e visited the forests of Prussia are doubtless 
familiar. Specimens of the fructification and of wood containing 
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the inj'celium were sent to the Director of the Forest School, and 
were by him forwarded to the Cryptogamic Botanist to the 
Government of India. I he latter officer has identified the .species 
as Trametes pint itself. 

This fungus is a true parasite, the mv'cclium growing in the 
interior of the living tree and producing red rot of the worst type. 
The wood becomes spungy and useless for timber, and exhibits 
numerous white-bordered cavities, the presence of which, as Dr. 
Butler informs me, is characteristic of J'minetes pint, and of no 
other species. The spores obtain an entrance through wounds ; 
and the sporophores appear on all parts cT the tree-trunk, but show 
a decided preference for old branch-scars. They are bracket or 
horseshoe-shaped or rounded, generally small or of moderate size ; 
and their colouration — blackish brown above and dull fawn below — 
makes them inconspicuous objects. My observations go to show 
that the mycelium lives in the heart wood rather than in the sap 
wood and cambium, with the result that, although the timber is 
rendered useless when once the fungus has obtained a firm hold, 
the tree is not killed quickl}'. This is in some respects a disadvan- 
tage, for it tends to give an infected wood a fictitious appearance of 
healthiness. For instance, the forest of which I am writing looks 
at first sight remarkabl)' healthy and promising ; and it is only 
when a closer examination reveals the numerous sporophores on 
the trees that the extent of the disease is realised. Fortunatel}' 

I rametes pint does not attack the deodar at all, at any rate as far 
as my observations go. I have seen no instance of it, and the 
Range Officer states that he has not seen the characteristic red 
rot in the wood of any deodar tree that has been felled in the 
forest. 

This occurrence of the fungus is of practical as well as 
scientific interest owing to the extent of the damage that has 
been and is still being done. Having been informed as to the 
identity of the species by Dr. Butler, I have lately made a 
careful examination of the affected area, with the result that a 
dense forest of Pinus excelsa poles covering an area of 18 1 
acres has been found to be diseased beyond hope of recovery. 
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To obtain some reliable data I carefully counted the trees 
over an area of one acre in one of the best stocked parts, 
and found that out of 693 trees no less than 203, or say 30 per 
cent, were infected. These 203 trees were thcxse which showed 
obvious signs of the disease in the shape of the sporophores of the 
fungus ; but as Trametes pini does not fructify until its growth 
inside the tree is far advanced, there must be many more stems 
which are diseased but on which the sporophores have not yet 
appeared. Under the circumstances it is, I think, justifiable to 
assume that 40 per cent of the crop is already infected. Healthy 
and diseased poles are mixed together ; the former have on them 
numbers of old branch-scars through which the spores can gain an 
entrance ; and it is hardl}’ to be supposed that any large propor- 
ti(.)n of the crop will ultimately escape infection. The only pre- 
ventive measure that can be taken is to cut away evefy diseased 
tree as .soon as the sporophores appear on it. If this were done it 
would mean cutting out nearly half the crop at once, and even 
then it is almost certain that the di.sea.se would not be extirpated. 
The poles are now about 40 x ears old, and in the ordinary course 
would have to grow for 40 years more to reach exploitable dimen- 
sions ; but the balance of probabiliU’ is that by the end of that 
time the great majority of them would be fit for nothing but 
firewood, even if the)' had not been thrown down by wind or snow 
owing to the spread of the fungus in the wood and the consequent 
rotting and weakening of the .stem. Under the circumstances it 
seems that the only' thing to do is to get rid of the pre.sent crop as 
soon as possible, and grow .something better in its place ; and I 
have already sent up official proposals for the conversion of the 
pine area into deodar. The mel!u)d would be to make a .severe 
thinning among the pine .so as to remove about half the present 
stock, including if po.ssible all the obviously di.sea.sed poles, and 
then to .sow deodar in lines under the shelter of the lemainder 
which would be removed gradually as the young deodar grew up. 
Under my proposals the sowing up of the whole area would be 
completed in 16 years, which is the period that the present working 
plan of the forest has t<.) run. 
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I may add that I have lately observed Trauietes piui in ()ther 
forests besides Kalela, though not to the same extent. It appears 
that the funj>'us is an enemy to be reckoned with in all Ptnus 
forests in the Simla hills ; audit would he interest inj^^ to 
learn whether it has been observed in other parts of the Himalayas 


OKKHNAL AkriCLKS. 

THi-: s('H()()i. OK K()Ki:sri<\'. 
fV>KKSr OK Dkan. 

MY C. O. HANSON, I. K. S, kKl'l*. 

There has beeiT so much written of late about the need for 
forest schools in Knoland that it ma\ be of interest to Indian 
Forest Officers to know' what has actuall\ been accomplished in this 
important matter b\' the Commissioners ot Woods and K'oie.sts. 

After the publication of the report of the 1 )e[)artmcntal 
Committee appointed b)’ the Hoard of Agriculture to emjuire into 
the state of British K'orestry, the Commissioners of Woods and 
Forests determined to start a small school as an experiment. They 
decided that it should l)e in the F'orest of Dean, as a larj^e tract of 
woodlands was available for instruction and practical work. It 
was, moreover, decided that only w'orkin^- men should be admitted 
w ith the idea that, after ^'oing through the course, they WM)uld be 
suitable for the position of Avoodmen in the Crowai Forests, or for 
woodmen or foresters on private estates. 

I he object of the school is to supply thoroughly practical 
men, not afjove doing manual labour, and, at the same time, with 
a thoroughh' .sound training in .sylviculture. It was thought that 
sucli men would be useful both on small or large forest estates. 

On the reci)mmendation f>f Dr. .Schlich, I was ap[)ointed 
Instructor, and the school u^as opened in January 1904 with a 
cla.ss of nine men of between 17 and 22 years of age. .Seven of 
these were Crown workmen in the h'orest of Dean and two were 
sent from \\’inds(.r h'orest. In November 1904, a second class was 
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started with seven men, five of whom were Oown workmen and 
two came from private estates. In all there arc at present 14 men 
at the school (two of the first class were found unsuitable and 
were dismissed). It is pro[)osed to take in seven or ei^ht men 
annually ; the full course bein^ two years. ICach class attends 
school on two da)\s in the week for three hours on each da\’, with 
an occasional fidl day in the woods on excursions or for practical 
work under my supervision. 

'Fhe remainder of the week they are at woi k in the forest as 
ordinar)' labourers, and, thou^c;h not then receivinj.^ instruction, 
the\’ become fairly e.xpert in much useful work. At such times 
the\- are emplo\'cd on nursery work, planting, hedirini^, draining and 
the innumerable other ()perations which form part of the ordinary 
routine of forest work. In addition they are tauj^ht by experienced 
woodcutters to use an axe and saw. 

W ith regard to class room work, 1 am the sole instructor, and 
the time at my disposal only enables me to deal with the most 
essential subjects, 'khe majority of the men have done but little 
reading or writing' since they left school at 14 x ears old, and a little 
general education, especiall)' in arithmetic, would be an ad\ antaj:,^e ; 
but until the school is enlarged and a .second instructor appointed, 
it is im{)ossible to do more in such subjects than to bring in w'hat is 
absolutely nece.ssary to render the lecture intelligible. If time 
permits the follow ing subjects will be dealt w’ith : — 

1. Sylviculture, theoretical and practical. 

2. Jouest protection. 

"S, Measurement of felled and standing trees and woods. 

4. Simple working plans suital)le for the present state of the 
majority of small Hritish wH>oded estates. 

5. The felling and extraction of timl^er and j)repaiing timber 
fi)r sale. 

6. Simple accounts and control books. 

7. Elementary botany sufficient to understand the life-history 
of a tree, and the recognition of British forest trees and shrubs ; 
the life-history of the more important fungi. The identification 
of the chief British timbers. 
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8. Entomology. — The life-history and identification of a few 
of the most injurious insects. 

9. A short course of surveying. 

The result of the first year’s working is encouraging. The 
men are keen on the work, and have improved considerably in 
intelligence. 

The school being in an experimental stage we have at present 
no school buildings or properly set-up class rooms. A room in 
the institute at Parkend, near Coleford, is placed at our disposal 
on school days. A small museum and herbarium has been 
started. 

In course of time if the school is successful we shall probably 
be given proper accommodation. 

The surrounding woods in the Forest of Dean, consisting of 
18,500 acres, and especially the high meadow woods of 3,285 acres, 
which latter is now being worked under a plan prepared by the late 
Mr. H. C. Hill, afford ample instructional areas for the students to 
observe the growth of broad-leaved trees and larch. Unfortunate- 
ly there are no woods of other conifers in the neighbourhood. 
There are a great variety of soils and situations, the land being 
hilly and varying from 100 to 900 feet in altitude and the soil 
being on four different geological formations. 

I receive much help from Mr. E. A. Popert, Conservator of 
p'orests (retired), who is Superintendent Forester here, and every 
opportunity is given me of instructing the students in practical 
work, thinning, pruning, etc., by Mr. Philip Baylis, Deputy Sur- 
veyor, under whose general orders I work. 

The future of the .school largely depends on Whether the 
students find places after completing their course. The Crown 
will employ a certain number, but, of course, cannot employ all 
besides those actually at the school. As we are continually 
hearing that trained woodmen are unobtainable in England, one 
may presume that there will be no difficulty in getting places for 
the passed students, and that employers will be willing to give 
higher wages than are at present given to untrained men. 

It must be very satisfactory to Dr. Schliqh to feel that, at 
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last, after his lon^ continued efforts to improve British Forestry, a 
beginning, though a small one, has been made to educate the 
woodman class. It is perhaps hardly necessary to say that I have 
received a great deal of help and advice from him. 


THE KUCALYPTUS (K. GLOBULUS) OIL FACTORY AT 
rOONOOR, NILGIRIS. 

BY K. C,. MENOV, COCHIN KOKEST DEPARTMENT. 

This industry is carried on on a very small scale at Coonoor at the 
“ Carolina ” premises by Mr. Thomas Brown, the owuier of the place 
At present the industry is rather of the nature of an ex- 
periment than a lucrative business. The apparatus . in use is 
comparatively simple, consisting of a still and condenser. The 
still is put up in a katcha building of small dimensions. A 
sketch of the still, condenser, &c., is given below. The still A 
consists of a big copper ves.sel of about 6 ft. in height and 3 ft. in 



longitudinal section of the still, condenser, &c., used at the eucalyptus 

OIL FACTOKY AT COONOOR, NILOIRIS. 


diameter and is covered by a disc B penetrated at its centre by a 
pipe C, which carries the vaporous oil to the condenser E. The 
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condenser is a copper v'essel of about equal dimensions to the still 
and contains a coiled copper tube D, which is continuous with 
the pipe C, and also a vertical pipe G. R is filled to the brim with 
cold water by means of a feeder pipe I\ the heated water from the 
condenser being carried away through the tap //. I he jar A 
receives the oil condensed in tube C\ 

'Fhe still is filled with well-matured leaves and water poured 
in to fill up the interstices. The v^aporous oil carried by tube CD 
gets condensed in its course through the condenser and trickles 
down into the bottle. 

About two head-loads of leaves go to fill one charge of the 
still, and it takes ustiall)' about eight hours to extract all the oil (T 
one charge. The resulting <ul is, with advantage, re-distilled to drive 
away any aqueous vapour and pyroligneous acid |)resent in it. 

Since Mr. Brown uses his own firewood it is not possible to 
fix the expen.se incurred by him on that score. It may, however, 
be stated that as since about 20 c. ft. of firewood are consumed to 
extract the whole oil from one charge, fuel to the value of Re. 1-4-0 
is u.sually burnt away. One charge of the still gives 27 oz. of oil. 
Besides the expenditure on fuel a sum of Re. i-S-o per charge of 
the still is entailed for supervision and rent of premises utilised 
for the purpose. Hence the total charge per fill of the still is 
Rs. 2-12-0, giving thereby 27 oz. of oil. 

Owing to the extreme cheapne.ss of Australian oil which in 
Madras and Bombay .sells at Re. i per bottle of 12 0/.., the oil of 
Mr. Brown’s factory does not command a read)^ sale, so much so 
that he had, at the time I visited his factory, about 1,000 bottles 
ready for the market. The selling ]>rice fixed by Mr. Ib’own is 
Rs. 27 per dozen bottles of 1 2 oz. 


(BRDTING OK MTSCKT.LANEOUS 'I REKS IN SAL FORESd'S. 

HY K. F, R. CHANNER, l.F.S. 

Many readers of the Indian Forester must have experience 
of this sort of work and must have noticed that girdling appears 
to have no effect on .several species. As it is a great waste of time 
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and money to girdle trees which cannot be killed in that way, it 
is of the greatest importance that reliable information on the sub- 
ject should be arrived at and made public. Organized experiment 
is a necessity — casual observation will tell one that trees of such 
and such species have not died, but no proof is afforded that all 
other trees of the same sjjecies have not died. The observer pro- 
bably goes home and issues an order about insufficient depth of 
girdling. Much might be done by observing that certain species 
never occur among the dead trees, but it is b}^ no means easy to 
distinguish the species of many dead trees. 

Kxperiments were conducted in the Bahraich Division of the 
Oudh Circle last season, aivl I make the results public in the hope 
that observations in other places may come to light, and that before 
long it may be settled once for all which species should not be 
girdled. Further information is required about many species, 
l^articularl)^ about the rarer ones, as the numbers dealt with were 
too small for aii)' decision to be arrived at. 

Spixics lohich do not die when girdled. 

Dillenia pentagyna, Eugenia jambolana. 

Odina wodier. Terminalia belerica. 

Adina cordifolia. Diosp)Tos tomentosa. 

Stephegyne parvifolia. Mallotus philippinensis. 

Anogeissus latifolia. Sterculia villosa. 

Spondias mangifera. All species of figs. 

Speeics which die ivhen well girdled. 

Bridelia retusa. Bassia latifolia. 

Ihjchanania latifolia. Terminalia tomentosa. 

A ugeinia dalbergioide.s. 

Specie.^ which probably die^ but more certain information is required. 

Kydia calycina. Saccopetalum tomentosum. 

Garuga pinnata. Hymenodictyon excelsum. 

Species tvliich probably do not die, but more information is required. 

Lagerstreemia parviflora. Semecarpus anacardium. 

Careya arborea. Stereospermum suaveolens. 

Grewia asiatica. 

Ulmus integrifolia. 
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Information is required about — Schleichera trijuga, Miliusa 
velutina, Gmelina arborea, Elajodendron Roxburghii, Bauhinia 
racemosa, Bauhinia malabarica, Albizzia procera, Albizzia Lebbek, 
Cedrela toona, Cordia myna, Cordia vestila, Eugenia operculate. 
Many common species are omitted either because they are 
usually too small to come under consideration or because they do 
not actually occur among sal trees, but rather in patches from 
which sal is absent. 

THE FIXATION OF SHIFTING SANDS IN MARWAR. 

BY h. DAS, SUPERINTENDENT OF FORESTS, MARWAR. 

Towards the north and west and south-west of Jodhpur 
the soil of Marwar is sandy, being a portion of the Rajputana 
desert. The sand is mostly of a shifting character, being blown 
across the country by the south-west winds of the summer, 
and frequently forms itself into hills of varying height. During 
the months of the year that the winds prevail, the blown sand is 
a serious nuisance in many ways, but chiefly on account of the 
great damage it does by spreading over the fields of the cultivator 
and the embarrassment it causes to the administration by 
accumulating on the Railway line and impeding traffic. Fo 
combat this latter annoyance the Darbar used to employ 
during the hot season a supernumerary gang of coolies to shovel 
away the sand as it accumulated <)ver the line ; but the arrange- 
ment was not only costly but at times unequal to the task of 
preventing frequent delays occurring to the traffic in cases where 
excessive accumulations of sand heaped up. 

The nui.sance is most felt in the area served by the Shadipalli 
section of the Jodhpur-Bikaneer Railway, e.^ii'., at Balotra station, 
where, although the line runs parallel to, and within a furlong of, 
the river Luni, the sand nui.sance is hardly les.sened owing to the 
bed of the river being dry for more than eight months in the year ; 
on both banks the sand is almost as heavy as elsewhere. In 1901 
the Marwar Darbar drew up measures to fight the sand by 
raising barriers against its progress. It was known that blown 
sand collects it.self on the leeside of a barrier up to a certain height 
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and no further, and it was soujTlit to train it so as to form a hillock 
which mi^ht jijradually be consolidated by means of a plantation 
and forest growth. For the purposes of this experiment the belt of 
sand which divides the Railway line from the bed of the river Luni 
at Balotra was selected. A wooden fence being too costly, a 2 ft. 
high thorn-fence was placed immediately above the river bank and 
another a few yards short of the Railway line for a length of a 
quarter of a mile, similar fences being placed across so as to en- 
close about 20 acres of ground. The whole enclosed area was 
then strictly closed against the trespass of man and beast, the 
chaukidar even being forbidden to enter, lest he should break 
the soil and prevent the formation of a comparatively steady layer 
of rotten vegetation. Broadcast sowings were then made of 
Babul {Acacia arabica), KhejraiProsopis spicigera), Madai' or Akra 
{Calotrcpis procera), BJiu, Bavcli (Acacia Jacqueuiontii), Bhuy Reng^ni 
(Solanum sp.), jharberi (Zlojphus nummularia), &c. As soon as 
the fence on the river bank was covered with sand on the leeside, 
a fresh one was superimposed upon it ; and this process has been 
repeated with the result that a ridge of loose or partially loose 
sand is now formed and promises soon to attain such a height 
that future sand drifts instead of crossing it will be beaten back 
into the liver bed and washed away when the next rains come 
round. In the course of time, as the ridge becomes covered with 
wild vegetable growth and gains in firmness, it will form a fairly 
effectual barrier against the sand. Within the enclosed area be- 
yond it is hoped by means of a growth of grass and shrubs to obtain 
a matted layer of roots and soil, dead leaves, &c., which will not 
only fix the sand but will eiuible more valuable species of trees 
to be put in and a valuable area of forest obtained, and thus for 
ever put an end to the nuisance of .shifting sands near the Balotra 
station. The experiment in this double aspect has already been 
so far attended with success that the immunity of the Railway 
line from what at one time threatened to be an irrepressible evil 
seems assured ; and the only pity is that during the last four years 
the rainfall has not been abundant enough to have already crowned 
the efforts of the Marwar Darbar with complete succes.s. 
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SYLVICULI'URAL NOTES ON HARDWICKIA BINATA. 

FROM OHSKRVATIONS MADK IN THK CUMBUM RANGK, KURNOOT. DISTRICT. 

HY F. M. CROTHFRS, FOREST RANGER. 

Hardvvickia binata (ffpi) is found in more or less all the 
reserves of tlie Cumbum Ranj^e. Various stages of growth are 
present from small seedlings to mature trees 6 ft. in girth, usually 
forming gregarious patches of large or small extent ; in some 
reserves old isolated trees may be found Jimongst a thick growth of 
bamboos. A peculiar feature is that very few trees of 6 ft. girth are 
sound ; this I should think is due to feuest fires combined with 
the effect of a succession of dry hot seasons which must have 
caused cracks internally (cup and heart shakes), and as time 
went on these increased till the advent of fungi completed 
what drought and fire had left unaccomplished. In localities wliere 
excessive grazing has been going on for )'ears on poor soil Hard- 
wickia binata is represented by small stunted bushy growth. 

Aspect , — I have seen Hardwickia on all aspects and doing vei*)’ 
well so long as the soil is inclined to be sand)' and deep ; the 
underlying rock in all the reserves here is chiefly quartzite, 
which yields a reddish yellow gritty soil on which the growth of 
grass and other \'egetation is not very profuse, and this seems to 
be the soil favoured by Hardwickia. I have never seen the tree 
growing in the immediate vicinity of streams, from which 1 infer 
that it does not care for much moisture in the soil, preferring rather 
a dry one. 

Associates , — Hardwickia u.sually grows in a gregarious condi- 
tion forming a pure crop, but in some localities it may be 
seen forming part of a mixed crop of many species, and on 
occasions it forms a veiy small proportion of the crop and is 
represented by old and hollow stems : on such areas I have not 
noticed many young trees. The only species in whose company 
Hardwickia forms a good mixed crop is chh'iman (Anogeissus 
latifolia), the condition being that there must be only these 
two species on the ground (as occurs in .some localities in this range). 
If advantage of this relationship between these two species 
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be taken, and if such localities where they are found together were 
to be put under special treatment by cutting out systematically 
all other species found on the area, it seems very possible that a 
crop could be obtained of these two species which could be treated 
as coppice with standards, the Anogeissus forming the coppice and 
the Hardwickia the standard ; the latter would yield timber of 
large tlimension whilst the former would give small sized timber 
and fuel. 

'Hardwickia has a long tap root which runs down as 
directly as possible int<j the soil ; in seedlings the roots are from two 
to three times the length ofthe portion above ground, though I can> 
not .say definitely that this proportion is maintained in older trees; 
the tap root I should think is )iot very susceptible to injurybecau.se 
very often the sub-soil is full of loose boulders, large ‘and small, 
and to make its way through these the root must often get injured ; 
)'et in such places Hardwickia seems to do well enough. To deter- 
mine, however, exactly how much injury the tap root can stand 
w(.>uld need a number of experiments consisting of cutting the tap 
root of a number of plants and watching the effects. 

Reproduction by seed . — Hardwickia may be reproduced by 
sowings, if the .seeds are deposited before the rains in a sandy 
soil with only a light cover of trees overhead. This conclusion 
1 draw from the fact that when I was in the Ramallakota Range 
I noticed that before I began a felling in a crop of yepi, there 
were no .seedlings on the ground (the fellings were conducted in 
Febriiar)' and March) ; the previous year’s seeds must therefore 
have been on the area. After the rains when the coppice shoots 
began to sprout 1 noticed that there were plenty of seedlings as 
well, whilst in the unfelled area there were no seedlings, thus de- 
monstrating that the cover (though light even there) was too den.se. 

The fellings provided that only eight of the best trees should 
be left per acre, which seems to suit Hardwickia reproduction by 
.seed. 

Coppice grozvth . — Hardwickia stumps throw up a number of 
shoots from about an inch below the cut surface of the stump: 
these .shoots continue to grow up in a bush till one takes the 
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supremacy and the others then die down ; this could be aided by 
cutting out the unpromising shoots and leaving the best one 
of each clump to survive. 

Enemies , — In dry seasons when the monsoons fail Hardwickia 
seedlings and young trees stand in imminent danger of being 
extermi nated by cattle grazing in the forest, because at such seasons 
the little grass that does come up is soon eaten and then the 
hungry cattle turn their attention to Hardwickia leaves, which they 
seem to enjoy ; buffaloes more particularly prefer Hardwickia leaves 
to any other fodder. 

Insects , — I have not noticed up to date any attacks of insects 
on living specimens of Hardwickia — not such as would damage 
trees to any appreciable extent ; the wood in stacks, however, is 
readil)’ attacked by bark and wood boring beetles, more especially 
the white sap wood. 

We trust the author will endeavour to procure specimens of these beetles for 
identification, since there aie no rep uts extant of thi; wood beinR attacked by such and 
the observation is likely to piove of consideiable iniporiance. - Hon. Ed. 


SOME LARGE DEODARS IN TEHRI GARHWAL. 

BY J. W. ObIVKR. 

The two illibstrations show specimens of particularly fine 
deodar trees growing on the right bank of the Dwanti stream in 
the Kulni forest, Tehri Garhwal, N.-W. India, where selection 
fellings were being carried out at the time the photographs were 
taken in May 1900. The deodars are mixed with Moru Oak 
(Quercus dilatata), which, while they have no doubt in a very 
great measure contributed to the excellence of size and quality 
of the existing crop of the former, render their reproduction a 
very difficult problem. The felling was followed by a good seed 
year, and at the end of 1902 there was an abundance of young 
seedlings on the ground. It seemed, however, doubtful whether 
they would be able to struggle through the undergrowth. 

We have referred t his latter point to Mr. Tulloch, the Officer in charge of the 
area mentioned. He ha.s very kindly .sent us the following note : — ‘ 1 he seedlings 




DEODAR, FEET GIRTH, WITH MORU OAK. DWANTI, TEHRI GARHWAL. 
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referred to come up well, but only survived in places where there was no grass or 
Indigofera. I had sevtMal patches marked in the grass to see if the seedlings would 
survive, but found that by the next year they had all died.’— H on. Ed, 


CORRESPONDENCE. 

FIRE PRCrrECTION IN THE 'FEAR FORESTS OF BURMA. 

REPLIES TO MR. TROUP’s LETTER. 

L 

It was with the greatest intere.st that I read Mr. Troup’s 
important letter in the March number of ihc Indian Foirster on 
fire protection in the teak forests of Burma. 

As a Forest Officer who has put in ov^er 15 \'ears’ service in 
Burma, and who in that time has naturally had large experience in 
both dry and moist teak forest, I at once hasten to confirm 
Mr. Troup’s observations and remarks on the effect of continued 
fire protection in moist teak forests. 

Mr. Troup has gone very thoroughly into the matter in his 
able article, and has, I think, proved that in the Kadin-Bilin 
Working Circle at least continued fire protection has, and is having, 
an adverse influence on the natural reproduction of the very tree 
above all others on which we pride ourselv'es so much in this 
Province. The result of the two countings made and the diagrams 
accompanying the same must have brought vividly to the eyes 
of many of your readers the futility of continued fire protection in 
moist teak forests like those in the Tharrawaddy Division. It is 
not in this Division alone that the same “ terrible destruction,” to 
quote Mr. Troup’s emphatic but, in my opinion, true words, is 
going on. Many years ago I noticed the same thing in the Chaung- 
zauk Working Circle of the Prome Division. That Working Circle 
had been for many years successful!}’ protected from fire at the time 
1 refer to. Though I made no countings, it was most apparent 
that in the area outside the reserve, which was not protected from 
fire, the natural regeneration of teak was infinitely better than 
inside the fire protected area. Not only were the “ .seedlings ” 
very plentiful but young poles in about the normal proportion 
were growing and thriving in the area annually burnt over ; on 
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the Other hand, inside the reserve “ seedlings ” were conspicuous by 
their absence and most of the trees in the pole stage were either dead 
or in the process of being killed out owing to the shade of the 
bamboos — tinwa (Cephalostachyum pergracile) and kyathaung 
{ Rambusa polymorpha). I do not remember now whether works 
of improvement had been carried on in the area alluded to, but 
the cutting of bamboos by license-holders was practised fairly 
extensively. 

This latter is a most important point and one upon which Mr. 
Troup has laid due stress ; another point referred to by him but on 
which more stress might have been laid is the fact that in Plot A 
works of improvement had been carried out between 1875 and 1880 
and again in 1898-99, and that during the first of these operations 
teak seed had actually been dibbled in over part at least of the 
area ; in other words, Mr. Troup has acted with the most extreme 
moderation and chosen as a plot on which to base his arguments 
one which had been most abnormally favoured in every way, one 
from which in fact figures inimical to Mr. Troup’s purpose would 
have been expected. 

Having contributed my own experience on this important 
matter I should like to state that I am not an anti-fire protectionist. 
With H. S. who has written, in the same number of the hidian 
Forester I also “ would urge moderation.” My object in writing this 
letter is to .show that at least one other P'orest Officer in Burma 
agrees entirely with Mr. Troup’s article, and I expect that many 
more do so. 1 only hope that they will let you know the result of 
their experience also. 

In the dry teak forests where the prevailing bamboo is 
myinwa (Dendrocalamus strictus) and where the cover is much 
lighter fire protection undoubtedly does good in aiding the young 
plants to establish themselves. In such forests fire protection ac- 
companied by judicious works of improvement is all that is required 
to improve the growing stock both in quantity and quality. I will 
go further and say that in such forests where generally there are seed- 
bearing teak trees scattered about such operations are in my opinion 
more natural, probably as effectual, and certainly cheaper than 
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taungya plantations and weedings carried on with an insufficient 
staff to supervise them. Plantations with fire protection as a sine 
qua non should be resorted to only where teak is absent or almost 
absent. 

Another class of forests existing in Burma which would greatly 
benefit by fire protection is the In (Dipterocarpus turberculatus) 
and Mgyin (Shorca siainensis) forest. These forests are very dry 
and get, as a rule, burnt over twice or thrice every year. They 
have received but little attention in the past as the work 
of taking up, demarcating and attending to the more valuable 
teak forests was all that could be done by an already over-worked 
staff These forests are generally on flatter ground and in more po- 
pulous areas, and across them as a rule numerous rights of way exist, 
so that the cost of fire protection will be high ; even higher than in 
the more distant teak forests where the danger from fire caused by 
the burning of taungya cultivation and by the carelessness of tra- 
vellers is considerabl) less. Both the above-mentioned species are 
exlensivel)' used b\’ Burmans for housebuilding, etc., and the exist- 
ing stc)cks are being ra})idly worked out. Luckily the natural repro- 
duction is cxtremel)' gO(jd, but the annual fires do enormous damage. 
Successful fire protection even for a limited number of \'ears would 
allow the existing seedlings” to establish themselves, and 1 think 
more than repa}’ in the long run even a necessaril)' high outla}' 
on fire protection, looking at the matter merely from a revenue 
point of view. 

TmAVETMYO: F. J. I^KAN’TMW.MTK, 

8/// Apr// T905. Deputv Consm>a for of Forests. 


II. 

With reference to the interesting paper by Mr. Troup on the 
results of fire protection in the Burmese teak forests, I am writing 
to suggest that where the suppression of teak poles and seedlings 
is to be feared, cleanings of bamboos and inferior species which are 
associated with teak in these mixed forests may accompany 
fire protection. If such cleanings were made, teak seedlings and 
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poles would not be so readily suppressed. The light demanding 
teak sufters from its associates in the same way as oak in the 
north of France suffers from birch and beech. It is only by 
repeated cleanings of the latter that the oak is enabled to hold 
its own. Certainly these cleanings cost something, while the 
rough cleanings done by forest fires involve no expense to the 
State and no trouble to the officials. Cleanings in oak and beech 
forest also cost something, and so do cleanings of blue pine in 
deodar forests in the Himalayas. The blue pine saplings which 
are removed to prevent their oppressing the deodars are practically 
without value, and yet these cleanings have been carried on for 
years in the Himalayan forests. But there have been plenty of 
trained Forest Rangers in the north-west of India for the last 
twenty years, whereas I believe that trained Rangers are scarce in 
Burma. An insufficiency of trained Rangers may prevent the 
execution of such detailed work as cleanings. Only very rough 
forestry can depend on fires for cleanings, though Professor Wallace, 
in his book on Indian Agriculture, stated in 1887 “that periodical 
forest fires cause a natural process of healthy retardation, clean- 
ing and thinning under which the magnificejit forests of India 
have been nursed and produced.” This was prophetic of the 
present ideas of many Burmese Poorest Officers, who are doubtless 
overburdened with work, on account of the scarcit)' of trained 
Rangers. But Professor Wallace also advocated the extension of 
sheep and goat grazing in the Indian State forests and is not 
exactly a safe guide for foresters. It is time that Indian forestry 
should contemplate sylviculture of a more intensive character than 
that of its earlier days. Intensive sylviculture, however, requires 
the provision of a sufficient number of trained Rangers. The 
State supplies funds for plantations ; surely it can also supply 
funds for Rangers to execute cleanings and thinnings, even if the 
produce of these operations is unsaleable, and the financial benefits 
that result must await the further development of the teak 
trees. 

The tendency of forest fires is to produce and form 
more or less pure crops of teak, and it would be interesting to 
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know if teak timber ^rown in this way is as good as that produced 
in un burned mixed forest, where the teak trees are surrounded 
by shade-bearing species. In cleaned forests that are iinburncd 
all II p}i leased shade-bearing } lants might be left under the teak 
and should certainly improve its growth just as suppressed beech 
improves the growth of oak. Teak grown in pure plantations 
in Assam and Nilarnbur has about 2^ rings to the inch of radius 
while Burmese forest grown teak has about 12 rings to the inch. 
The faster grown plantation teak timber is, however, of less 
specific gravity and is probably weaker and less duiable than the 
more slowly grown forest timber. I referred to this on page 100 
of my rf)iigh notes on Indian Morphological Botany, published in 
1888, but although (iamble’s Manual of Indian Timbers (p. 529) 
refers to the much more rapid growth of plantation teak, it says 
nothing about the comparative qualities of plantation and fore.st 
grown teak. It would have been interesting if Mr. Troup 
had given the numbers of the teak trees over two feet in girth 
in the two plots he describes, but he is on the right track by 
publishing the results of actual observations instead of dealing 
in generalities. 

CoorKk.s Hii.L: W. R. Fisher. 

April 24///, 1905. 


III. 

On this subject we extract the following interesting informa- 
tion from a letter recently received from Mr. J. W. Oliver : — 

I have read Mr. Troup’s article on “ Burma Teak Forest” in 
the March number with very much interest, but I am not convinced 
by it and for the following reasons : — 

In order to compare the two areas it is necessary to have a 
complete statement of all the trees on them. 

2. I cannot exactly locate the plots he alludes to, but 
I know whereabouts they are, and I remember as far back as 1875 
(when my head-quarters were for several months at Kywemakaing*) 

* The areas enumerated were in the neighbourhood of the bungalow at this 
place.— Hon. En. 
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being strongly impressed by the fact that there were many more 
young teak trees in the forest immediately outside the fire line than 
in the fire traced area and regretting that the former had not been 
included. The comparative scarcity of teak inside could not at that 
time be attributed to fire protection as the latter had only just 
commenced ; probably the forest outside being nearer to the 
villages had for years past been more largely resorted to for the 
supply of bamboos, &c., and had consequently been kept more 
open, 

3. At the top of page 140 he says of the unprotected area 
owing to annual burning, however, the undergrowth of small 
sized bamboos, characteristic of fire-protected forest, is almost 
entirely absent.” The two species of bamboos on the plots are 
said to be Tinwa and Kyathaungwa, and as the latter is said not 
to have flowered for over 40 years the young bamboos referred 
to must be Tinwa, which flowers sporadical 1)\ Now, I have never 
known an ordinary annual fire to destroy young bamboos ; it checks 
and retards their growth to a certain extent, but the)' come up 
all the same. I, therefore, infer that there must be a considerable 
difference in regard to the composition of the bamboo cro[) cai the 
two areas. Probabl)' the burnt area is mostly K)'athaiing, and 
as this bamboo is the best for general pur[)oses it would be much 
more largely cut over than the Tinwa on the protected area, which 
is not much used when other bamboos are available. 

1 have ever since i<S8i advocated the use of fire for the 
purpose of obtaining the rejuoduction of teak in bamb(Jo forests, 
but, as I have previousl)’ remarked, we do not alwa)'s want to be 
regenerating the forests. I think Slade has written a very 
sensible letter on this [)oint. 

J. W. Oliver. 

MERCER’S I'ABLES OF THE CUBIC CONTEN DS OF LOGS 

As I have recently had applications for copies of my “ Tables 
showing the cubic contents of round and squared timber ” which 
cannot be met owing to the tables being out of print, I would be 
glad if any officers who require the tables would communicate 
with me direct, informing me of the number of copies that they 
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require in English, Urdu or Hindi, in order that the advisability 
of printing a fresh edition may be considered. 

7/// May 1905. L. Merckr, 

(Sonservator of Forests, Naini Tal, U, P. 


THE POITCK COMMISSION’S REPORr AND THE FOREST 

SERVICE ; 

A (.'OMPARISON. 

The publication of the Police Commission’s Report will doubt- 
less lead to comparisons between the i)rospects of Police and F'orest 
officers, much to the disadvantage of the latter who, although 
highly trained technical officers, receive nothing in the way of pay, 
or concessions regarding leave, length of service, etc., which is not 
obtainable by members of an untrained service. The course of 
training at C'oo))ers Hill is .said to cost a thousand |)ounds, which is 
borne entirely by the embryo Forest Officer or his parents ; on arrival 
in India, neither his [)ay nor his prospects are one whit superior to 
those of the \'oung Police Officer who .sat noct him at the entrance 
examination, but the Police Officer has //cZ spent ;^i‘iOC)0 on his 
training ; on the contrars’ he has received three years’ pa\’ and has 
]jut in three )’ears’ ser\ ice counting for ])ension while the young 
lou'est Officer has been absorbing instruction at Coopers Hill. And 
now that posts on Rs. 1,500, Rs. 1,750, and Rs. 2,000 are to be 
created in e\er\’ Jh'ovince, it seems probable that there ma\' be 
some difficult)' in recruiting the controlling staff of our Department 
in England. As with the F^uropean staff, .so with the provincial 
.service and subordinate staff. Superintendents in the provincial 
Police Service are to be given salaries of from 600 to 900 rupees ; 
Extra Deputy Con.servators can never rise above Rs. 600 ; Police 
Inspector’s pay is to begin at Rs. 1 50 ; Rangers begin at Rs. 50 ; 
constables are to get increments after 3, cS, and 1 5 years’ service ; 
guards have no certainty of any increment. The be.st men will 
naturally go to the better paid department, and the forest will 
obtain men wffio are not good enough for the police. 

If a Forest Commission had been appointed a great portion 
of its report might well have been a duplicate ol the Police Report 
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with the necessary alterations of names. 1 enclose extracts from 
the summary of rccominendations of the Police Commission modi- 
fied to suit the Poorest Department and, thoui^h fault may be found 
with some of the items, on the whole they cover most of the grfyiind 
which Poorest Officers wish to see covered. It will be noticed that 
the term “ Deputy Conservator ” is relegated to its proper place, 
corresponding with that of Deputy C’ollector in the Revenue 
Department and Deputy Superintendent in the proposed police 
establishment. Divisional Officers thus become Conservators, 
corresponding to Superintendents of Police, and C\>nservators 
become Deputy Inspectors-General ; this alteration of nomenclature 
may be unimportant, but it is adpoted in order to simplify the 
comparison between the Police and Forest staffs. 


FOKESr REFORM. 

REPORT OF THE COMMISSION. 

SUMMARY OK RECOMMENDATIONS. 

The followinjj; is a summary of the 
recommendations contained in the Forest 
Commission’s Report : — 

I.— Organisation. 

(a) — District Estuhlishmettt. 

That the Forest force should consist of 
(a) a European Sei vice to be recruited 
entirely ifi England; (A) a Provincial 
Service to be recruited entit'ely in India; 
(c) an Upper Subordinate Service, consist- 
ing of Rangers and Deputy Rangers; and 
(of) a Lower Subordinate .Service, con.si.st- 
ing of the Foresters and Guards. 

2. That the ofiice of Inspector-Genei'al 
should ordinarily be held by a selected 
Deputy Inspector-General and that the 
Inspector-General in Bombay and Madras 
should be given the .same powers as are 
exercised by Inspector.s-General in other 
provinces. 

3. rhat all the large provinces should 
be divided into circles and that a Deputy 
Inspector-General should be placed in full 
administrative charge of each circle. 

4. That no officer of lower grade 
than that of Conservator should be placed 
in charge of the Forests of a district. 

5. That a certain number of Conser- 
vatorships should be reserved for members 
of the Provincial Service. 


F. A. L. 

6. That for some of the laige districts 
in Madras and tor Khandesh in Bombay 
two Consei vators are required. 

7. That on the analogy of the Provin- 
cial Civil Service a grade of Deputy 
Conservator should be created ; the status 
of these officers being the same as that of 
Assistant Conservator, 

8. That there should be one Assistant 
or Deputy Conservator in eveiy district, 
and that in the large districts one or more 
additional officers of thi-* class should be 
appointed to hold charge of a .«ub-division. 

9. That each district should be divided 
into circles, consi.sting, as a rule, of from 
5 to 8 Forest Stations. 

10. That a Ranger should be placed 
in charge of each circle to supervise all 
Forest work within it. 

11. J hat the ordinary area of a Forest 
Station should be about 15 sipiare miles of 
forest . 

12 That the officer in charge of a 
Forest Station should be of the rank of 
Deputy Ranger, and that where the work 
is heavy, one or more additional officers 
of this rank si ould be appointed. 

13. That one Forester should be 
attached to every .-tat ion to perform the 
duties of station writer. 

14 That the establishment of a station 
should also contain a second Forester to 
render general assistance to the Deputy 
Ranger but not to undertake the investi- 
gation of any offence independently of 
that officer. 
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1 5. 'J'hat the duties of guards should 
be of a mechanical character, such as 
escorts, guards, patrols and the like, and 
that they should be emplo3’ed on the 
more responsible Forest duties only under 
the direct orders of some supei ior oflicer. 

{c)— River Stajff. 

27. That for the prevention and detec- 
tion of crime on the navigable rivers a 
separate River Force is necessary. 
ij) — Crintiftal hnteaitfration Departments 

35. That there should be constituted 
in each province a Criminal Investigation 
Department for the pin pose of collating 
and distributing information regarding 
organised ciime. and t(» assist in the 
investigation of crimes when tlie^' are of 
such special character as to render this 
assistance necessary. 

II. — RkcKUITMKNT ANO 'J KAININO. 

43. I’hat the recruitment of the F'uro- 
pean Service should be bj' competitive 
examination in Kngland on the same 
conditions as at present, except tliat the 
age limits for candidates should be 18 
to 20. 

44. That successful candidate's should 
be required to undergo a tw o years’ course 
of training at an English residential 
University where there is a Board of 
Indian Studies, eai h candidate receiving 
an allowance during this period ot ;^too a 
year, and that the course t>t .studj' should 
include F'orestry, Botany and Indian 
Vernacular, Irulian History. Geography', 
Mineralogy and riding and should be 
follow^ed by a practical course in the 
French or (ier man forests. 

45. That in addition to this probation 
ary training in England each Assistant 
Conservator should, on arrival in India, 
be attached for one ses.sion to the Provin- 
cial Training School. 

46. That, the Provincial Service should 
be recTuifed bj’- the pi-omotion of carefully 
selected Rangers. 

40 That, save in exceptional cases, 
appointments of Deput^y Rangers should 
be by direct appointment and that pro- 
motions of Foresters to this rank should 
be strictly limited, and should in no case 
exceed 15 per cent of the vacancies. 

50. That probationers should i e selected 
from a general li.st of candidates, compiled 
by the Inspector -General, from lists 
prepared by Deputy Inspectors-General 
with the assistance of Conservators. 

51. That no person should be eligible 
for entry in these lists unless he is of 
good moral character and social position, 
possesses the necessary educational quali- 


fication, which shall in no ca.se be lower 
than the University Matriculation or 
School Final Examination, is betw’cen the 
ages of 21 and 25 years, and is physically 
fit for the For'e.st Service. 

52. That a Provincial Training School 
should be established in each of the 
larger pr ovinces for the training of Forest 
Oflicers of and above the rank of Deputy 
Rangers. 

53. That the Principal of thi.s School 
.should oidinar ly be a carefully selected 
Conservator assisted by a competent and 
adequate staff* of Instructors. 

54. That the cour.se of instruction 
should include the elements of .sylviculture 
procedure and practice, and the habit.s 
and customs of the people ; that arrange- 
ments should be made for giving pr ac- 
tical training in field work ; and that 
special in.struction should be giverr in 
regard to the manner in W’hich Forest 
Officers .should conduct themselves towards 
the public. 

55 - lhat the recr uitment of Foresters 
should be by promotion from the ranks 
except where it is impossible to find 
among the Cluar ds a man qualified for the 
post of station wr iter. 

5b* 1 hat Ctuar ds .should be recruited 

locally, .so far as is possible ; that recruit- 
merit should be confined to the classes 
W'hich ar e usually r egarded as r csjiectable 
care being taken to a.scertain that the 
candidates are of good character and 
antecedents. Members of the criminal 
classe.s should not be enlisted. 

57. lhat a due proportion should 
be maintained between the importance 
attached respectively to physical and 
educational standards w^ith a view^ to 
Jiici ea.sing the number of liter ate men in 
the department. 

58. That for the training of guard.s 
central .sclKKils should be established for 
groiip.s of di.stiicts,' that each school 
should be under a Deputy or Assistant 
C on.ser vator assisted by a staff of Ranger .s 
and Deputy Rangers; that the course of 
training should extend over six months 
and should include instruction in drill 
discipline, elementary law and forest pro- 
cedure, and the manner in which Forest 
Officers should conduct themselves tow ards 
the public. 

III—Pay. 

59. That the minimum pay of (Guards 
should be fixed for each pi ov’ince or part 
of a province at a rate which w ill give a 
reasonable living wage for a man of the 
cla.ss r equired ; that in no province should 
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this minimum pay be less than Rs. 8 a 
month, while in nunna it should be about 

Rs. 12. 

6o. Th.at after three years of approved 
service the pay should be iaise<l by one 
rupoc per mensem, after a fui thci period 
offiveyeais by another rupee, and after 
seven years more by a thi?-d i upee. In 
Burma the inclement should be Rs, 2 
instead of t»ne rupee. 

62. That Foresters slumld be divided 
into three jfiades, can yintf pay at Rs. 15, 
Rs. 20, and Rs. 25 a month lespei'tively. 

63. That Deputy Ranj^ers should be 
divided into four grades on salai ies of 
Rs. 50, Rs. 60, Rs. 70 and Rs. So; that 
they should also receive a hoise allowance 
of Rs. 15 a month, but no special allowance 
for the charge of a .station ; that while at 
school they should receive Rs. 25 a month 
and no horse allowance ; and that they 
should be given a reasonable advance for 
the purchase of a horse, uni'orm and 
accoutrements. 

64. That Rangers should be divided 
into four grades on Rs 150, Rs, 175, 
Rs. 200, and Rs. 250. 

65. That Rangers should receive 
travelling allowance at the rate of not 
less than one rupee per diem. 

66. riiat Deputy (.’onservatiMs should 
be divided into four grades, carrying 
salaries of Ks. 250, Rs. 300, Rs. 400 and 
Rs. 500 a month. 

67 That Assistant ('onservators should 
be divided into three grades on Rs. 300, 
Rs, 401, and Rs. 500 a month, respect- 
ively. 

68. That Conservators in the Provin- 
cial Service should be gi aded on .salai ies 
of Rs. 600, Rs. 700, Rs. 8ck) and Rs. 900 
a month. 

69. That ('onservators of the European 
Service should be divided into five grades, 
with salaries of Rs. 700, R.s. 800, Rs. 900, 
Rs. 1,000 and Rs. i,_'ro a month; but 
that no Conservator should receive pio- 
motion to the Ks. 900 grade if he is 
considered unfit to hold charge of any of 
the more important districts. 

70. That Deputy Inspectors-General 
should be divided into three grades on 
Rs, 1,500, Rs. 1,750 atjd R.s. 2,000 a 
month, respectively, and that these officers 
should be eligible lor the special pension 
of an additional Rs. f,ooo a year provided 
for in the Civil Service Regulations, 

71. That the pay of the Inspector- 
General in the larger provinces should be 
fixed at Rs. 2,500 — 100—3,000. 

72. That free quarters should be pro- 
vided for every Forest Officer of or below 


the rank of Fo|^ster ; the quarters now 
provided are in many cases unsuitable 
and in some in.stances are unfit for human 
habitation. 

73. That all officers should be entitled 
to retire on full pension after 25 years’ 
service, and that the Government should 
be empowered to dispen.se with the ser- 
vices of any officer after that period of 
.service. 

I V. - Strength. 

74. That the Department is at 
pre.seiit itiadeqnate in every province and 
must be im*r eased. 

75. That a reserve is ret|uired to 
supply men for the vacancies caused by 
casualties; that in the case of the European 
superior .staff* this should be provided in 
the rank of As-istant Consei valor, while 
for the Provincial and 1 'pper Subcirdinate 
.Service it should be provide<l in the lank 
of Deputy Ratiger and .shmild be fixed at 
14 p(,*r cent o‘' the total strength of tho.se 
servict?s ; ami that for (iuards ami Foresters 
it should be provided by an addition to the 
rank of guards of 15 j)er cent of the 
total .strength of both (luards and 
Foresters. 

V. - Di.sciri.iNE. 

76. 'J'hat the Distrii t Magistrate in 
Madras should rot interfere in matters of 
discipline, which should be left entirely 
to the officers of the foice, but the Magis- 
trate should have power to direct the Con- 
servator to make an enquiry into the 
conduct of subordinate officei s, and if he is 
not .satisfied with the 1 esuH 0! I hat enquiry 
he should be at liberty to bring the mat- 
ter to the notice of the Deputy Inspector- 
Geneial or lnspector-(ienei al. 

78. That evidence of general repute 
should be admissible to prove a charge of 
corruption. 

79. That removal from tht Service upon 
reduced pensions or gratuities should be 
permissible in the case of officers who are 
proved to be inefficient. 

VIII. — Relations brtwefn the District 

Revenue Officer and the Forest 
Staff. 

85. That Divisional Commissioners 
should not interfere directly in the details 
of Forest administration, but that their 
re.spoiisibility should be limited to the duty 
of supervising and advising Con.servators. 

86 . That the responsibility of the 
Conervators for the administration of the 
district must be pre.served, and that he 
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must, therefore, f)e j>iven authority over 
tJic Forests ; but that this authority she uld 
l)t; of tlu* natui e of ^enei al ('onti o^ and 
direction and not a constant and detailed 
intervention. 

X. - IhuiSKCUTIOS. 

114. 't hat in eveiy Sessions Division, 
and in every district where the .Sessions 
Division includes more than one district, a 
(jualified member of the local Har should 
bt‘ appointed a Public Prosecutor lor the 
condiKt of iinpoi taut cases ; and that such 
appointment should be tor a lei m of years. 

1 1 5. 1 hat for every district a Ranger 

sliouid be appointed a Public Prosecutor 
for the conduct of cases in the magisterial 
c ui.ts : that he should lie assisted, where 
iiecessiu y, by one or moie Deputy Kangeis; 
and that at the head-quai tei s of his 
magisterial sub-division a Deputy Ranger 
should be appoii*ted as Public Prosecutor 
ti)i the ctiurts in that sub-division. 

118. 1 1'.at the postponement and ad- 
journment of cases causes grievous hard- 
ship to fiarties and witnesses and serious 
injury to Forest work. 

119. I hat the sci ij tory work of 
Finest Officers should be re<luced as much 
as pos>ible, and that the statistical returns 
should lie limited as lecommended in the 
Appendices. 


120. That Forest work should not be 
judged by .statistics, but by local inspection 
and enquiry. 

121. That Con.servatois should, as far 
as possible, be relieved of work in connec- 
tion with accounts. 

12?. 'I'hat miscellaneous work not con- 
nected with proper Forest duties should 
not be imposed on F'oi est Oflicers. 

XI. — MlSCEl-I.ANEOUS. 

123. That there should be a single 
Finest Act for the whole ol India. 

124. Ihat the Foiest Manuals of 
every provini’C require to be largely 
reduced in bulk, and that that poition of 
each Manual which is of general applica- 
tion .should be pi epai ed under the in- 
.structions of the (lovernment of India. 

125. That there should be greater 
uniformity of nomenclature as legards 
both the prrsonnel of the Forest Depart- 
ment and its 1 ecords. 

126. Phat there should be periodical 
confeiences between the Iiispeitt)! s- 
Gener al of the difterenl provinces. 

127. That the (iovern merit of India 
should supplement their < cca.-ional 
reviews of the annual Forest Repor ts by a 
quinquennial review of Forest work for 
the whole of India. 


USK Ob TERMS. 

I have ju.st been readin<^ with great plea.sure the new Dehra 
Dun working IMan. The only trivial fault I find is the use of 
the terms ijon/iduig the soiL and shiskion. I do not know who 
is the hapj)y inventor of the former barbarity. It give.s me the 
notion of a naked savage going about with bow and spear, jabbing 
holes in poor mr)thcr earth and neglecting to heal them \\ ith a 
seed. It is not ICnglish, and there are plenty of terms that are, such 
as 'ivorkiug {lighter heavy'), hoeiag, scratching, raking, &e., ad lib. 

As for shisham, I have always tried to reserve s his ham for 
D, lati folia and sissoo for D, sissoo. We all know the tw o terms 
to be variants of the .same, but it is extremely convenient to know 
which is meant when Latin is not u.sed. 


F. Glkadow. 
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REVIEWS AND TRANSLATIONS. 

FOREST TI^:RM I NOT X)GY. 

Forest Terminoloj^y. - Vocabtilaire Forej-tcr. — Forst- -1 erniiiioloji^ie. By . 1 . (ierscliel, 
Professor of Enj^lish aiul (iennaii at the National Forest School, Nancy. 4th Edition, 
1905. Berger- Levrault & Cie., Paris and Nancy. 

We have received a copy of the 4th edition of Ihofessor 
Gerscher.s VocaT)ulary of Forestry Terms, which comprises an 
exhaustive list of words and |)hrascs employed in the different 
branches of forestrs', and in the sciences connected with it, in 
French, Knj^lish and German. The volume is of convenient 
pocket size, and contains 203 paj^es. As e.\[)lained in the [ireface, 
this is the first edition in which an English vocabulary has 
appeared. Although its inclusion was contemplated in the 
second edition it was after due consideration at the time 
decided that the meagreness of the F.nglish language as regards 
technical forest terms was a bar to anything like a complete 
vocabulary. This objection, thanks to the recent spread of 
.scientific fore.stry in India and in America, no longer holds, and the 
author has, with the help of Mr. W. li. h'isher, now succeeded in 
producing a wonderfully complete and most valuable list of 
English and American forest terms, with their ecjuivalents in 
French and (jcrman. The utilitv'^ of such a vocabulary to any 
F.nglish h'orest Officer who contemplates a visit to the forests of 
France or Germany is at once apparent ; we would, however, go 
further and say that the book should be in the hands of everv^ 
forester who has the least desire to keep his technical knowledge 
up to date by the peru.sal of FTench and German publications. 
Not only is there a comprehensive list of forest terms in their 
more circumscriT>ed .sense, but the various important Botanical, 
Zoological and Geological terms, as well as hunting and fishing 
terms, will also be found. An accurate rendering of the various 
administrative charges and official titles of India into French and 
German is not always possible. This difficult)’ is occasionally 
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apparent in the vocabulary. Thus “ Ranger” (India) is translated 
“ Garde General Adjoint ” (i^'rench) and “ Revier forster ” (German) 
while “ Assistant Conservator ” (India) is translated “ Inspecteur 
Adjoint ” and “ Forstmeister ” (German). On the other hand, the 
equivalent of “ 01 )eiTorster ” (German) is given as Range Officer” 
and “ Assistant Conservator ” (India). The (German title “ Referen- 
dar,” which approximates to our “ Assistant Con.servator,” is not 
given, nor are our terms “ Forest Division ” and “ Divisional 
Officer.” Various American terms are to be found in the vocabu- 
lar\', most of which w ill probably be strange to h'uropean foresters ; 
take, for example, the w'ords to chit (to sprout or germinate), 
circulation period (rotation), culled lands (lands cleared of forest), 
fail-|)lace (blank), offal timber (refuse timber), etc. We venture to 
congratulate Professor Ger.schel on the success wdth wdiich he has 
dealt with a somewhat difficult subject, and to express, on behalf 
of Indian foresters, our gratitude for the production of what w'ill 
be a most useful book of reference. 

INSKCr AdTACKS IN THK FORESTS OF THE VOSGES* 
MOUNTAINS. 

AN INVASION OK SCOI.VTI I).'K. 

On F'ebruary 1st, 1902, the forests in the Vosges Mountains 
in I 'ranee were visited by a severe hurricane, w hich bkwv dowm in a 
few' hours 1,233,283 cubic metres of C(uiiferous trees in the Crow n and 
C'ommunal forests. The los.ses sustained are estimated at 9 millions 
(francs). Whilst the F'orest Officers w'ere grappling w'ilh the ruin 
and disorganisation follow’ing upon this catastrophe a fresh disaster 
faced them — an invasion of .scolytidje* or bark-boring beetles. 

Three conditions aided, and not improbably led to, the attack 
of the beetles. Under the influence of the hurricane the larger 
number of the trees had been overthrown at the roots, portions of 
the.se latter still remaining in the .soil ; the ends of the branches of 
the trees still standing, first thoroughly drenched and then frozen, 
became very brittle, broke off and covered the soil beneath with 

*^Tliis paper is based upon an article entitled “ Une Invasion dc Hostiiches dans 
les Vosges,” by M. de (.^ail in the lirvur Hes Eaux et Torch for April 1st, 1905, page 
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an uninterrupted layer of branch wood ; and thirdly, the trees in tiie 
immediate neighbourhood of those overthrown were considerably 
damaged. In speaking of an “ invasion ” of bark-boring beetles the 
word is used in rather a figurative sense, for there is no invasion in 
the true meaning of the term. Forests usually hold insects of many 
different genera and species, whose latent power of increasing in 
enormous numbers is ordinarilyheld in check by many and numerous 
natural causes. When these natural causes are for the moment, it 
may be for the space of a few weeks only or for several years, 
removed, a particular species may increase in large numbers owing 
to an increased proportion of individuals of successive generations 
reaching maturity. The conditions which are denoted by the term 
‘M'nvasion ” of insects then prevail. In the case of some insects, 
more especially in the case of the blights (aphida') and scale insects 
(coccidie) and, to a lesser extent, the bark boring beetles, the 
power of rapid reproduction and multiplication under favourable 
circumstances is very great. The European bark-borer I’omicus 
typographus lays 8o eggs, and taking half to be males and half 
females, the second generation will contain 40 x 80 or 3,200 
individuals, the third 128,000 and the fourth 5,120,000 insects. 
In cold wet years there is only one generation in the \ ear, whilst 
in dry and warm ones there are two ; in the latter case two years 
suffice to produce the above mentioned large total of beetles from 
one insect. Practically a mortality of 30 per cent to 50 per cent 
would be allowed for. We shall sec what great damage and 
dislocation of work half this increase of the Tomicus pest is able to 
effect in European forests, and the sad experience of our confreres 
in the Vosges has a .serious significance for foresters in India. 
Wherever there is proper forest con.servancy and the nearer that 
conservancy approaches to efficiency and intensity of management 
the greater will be the danger from insect invasion. India will 
prove no exception to the rule, and that these attacks will be on a 
large scale is readily understandable w hen it is remembered that it 
is almost the rule instead of the exception for an insect to pass 
through at least two generations in the year, and the number is 
often double or more. For instance, Scolytus major, a bark-borer 
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which .'itlacks the deodar in the North-West Himalayas, probably 
invariably has two generations in the year, eggs being deposited at 
the end of April and again in July, and it may have a third or part 
of a third. I'he numVjer of eggs laid is between 60 — 70, so that the 
number reached at the end of the first year would be, if all surviv ed, 
54,000, and at the end of the second 73<S millions. Again, the 
bamboo boring beetle, Dinoderus inimitns, may passthrough five or 
more generations in the }'ear ; the female la)’s about 20 eggs, and 
thus at the end of the first year we have 2,00,000 and at the end of 
the second the gigantic number of 10,000 millions of beetles as the 
result of the progeny of one insect. These are only two instances 
out of many stiulied during the last few years, but the research work 
accomplished has led the writer to attach greater and greater 
im])ortance to the study of the life-histories of Indian forest insects. 
As will be shown, the measures which have l)een taken and are 
being taken at the time of writing in the Vosges are only possible 
owing to the fact that the life-history of the aggressor is known. 

W’e have detailed above the three conditions prevailing in the 
forests after the hurricane, these conditions being eminently favour- 
able to an increase of Scolytid;e. A fourth was to be added, for, as 
we shall see later, the winter and spring were warm and dry — con- 
ditions which invariably lead to increase in insect life. 

It will be wt^ll known to many of our readers that the true 
bark-boHMs w ill only attack trees in which the bast layer is fresh 
and sappw for it is in this that the grubs hatching from the eggs 
chiefly feed. Once the bast layer loses its moisture any bark-borer 
larVtL* or pup;e it may contain w ill die off. Looking at the C(Uidi- 
tions which prevailed in the Vo.sges forests after the storm of 
February 1903 we .see that they contained many half-uprooted 
prone trees in which the upw^ard flow of sap was much w eakened ; 
also a number of trees wdiich, although still standing, had been 
badly bruised and knocked about by their falling neighbours ; 
in the.se also the sap-flow was greatly impaired. The bark-boring 
scolytid beetles prefer, next to freshly felled trees with the bark 
full of sap, which is no longer ascending in the full tide rush of 
active, healthy circulation, trees in the condition described above, 
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where the vitality of the tree has been checked. The invasion of 
1903-04 in the Vosges, therefore, the first bcj;innin^s of which 
the writer was fortunate cnouj^li to himself witness, was a foregone 
conciusion. and it was very greatly helped by the dryness and 
almost tropical heat experienced in 1904 even as early as the 
beginning of June. * 

The beetles responsible for the damage were Tomicus 
fy pop'd ph us ^ which confines its attacks to the spruce, and 1 \ 
curvidcus in far less nurnljers in the silver fir. ]k)th these in.sects 
were taken by the writer at the commencement of June in felled 
trees in the Gerardmer forests in the Vosges. 

It is scarcely necessary, nor would it be relevant to the purpose 
of this article, to detail the life-histories of these beetles here. T. 
typographus is the one whose attacks arc the chief object of 
attention, and it has already l)een stated that under favourable 
conditions it may pass through two generations in the year. 
This is what appears to have happened in 1903. It was at the end 
of the second week in October that the .seriousness of the attack 
was first noticed, and the area infe.stcd was in the Canton of Merelle 
in the Communal forest of Gerardmer. The infested trees were 
at once cut down, barked, and the bark burnt. The situation 
it is said was not then considered .serious. With the large 
amount of fallen trees and standing trees of reduced vitality in the 
forests we are of opinion that had a rigorous inspection been 
instituted in October it might have been possible to have taken 
such steps as to have reduced the scale of the attack of 1904. 
It was only in the spring of 1904 when the Forest Officer of 
Gerardmer reported having noticed large flights of Scolytid;e in the 
vicinity of the lake that it became recogni.scd that an invasion of 
the.se in.sects was imminent. The writer visited these particular 
forests in company with Mons. Henri and the senior students 
of the Nancy Forest School at the beginning of June, and was able 
to satisfy himself as to the apparent general abundance of the beetles 
in these areas. The insects seen in the spring were the mature 
beetles which had passed the winter, as is their custom, under 
moss, in the interstices of the bark, &c., of the trees. The mild 
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winter had ravoiired tlie beetle, wliich, however, is capable of 
resistinjr to an extraordinary extent ^reat cold. This has been 
proved quite recently. A specimen of T. typo<^raphus was taken 
in a mass of ice fixed to a piece of bark. I'lie beetle was stuck to 
the bark and appeared to be dead. On heating the ice it melted 
and the scolytid at once showed itself to be full of life and vitality. 
This observation is of great imp )rtance sinc(‘ it proves that all the 
individuals of the autumn generation which are able to reach the 
mature condition hav'e every chance of passing through the winter, 
and consequently of egg-laying in the succeeding spring. 

B\' May 1904 it was realised that a serious invasion of the 
beetles was imminent, and instructions were issued as to the 
measures to be taken throughout the whole of the mountainous 
region of the Vosges. Since the life-histor\' of the beetle was 
well known, and this is the important point to be borne in mind 
in India, there was no difficulty as to the lines upon which the 
attack was to be met and combated. The instructions were - 

(1) Search fov all infested trees. 

(2) As soon as found fell them, cut off the branches and 
bark the stems. 

(3) Burn the whole of the branch wood and throw into the 
fire all the bark of the trunks. This bark and the branches being 
full of the larval, pu[)al and immature beetle stages of the 
insect, the whole of these would be killed off. 

Unfortunatcl)' it is not easy to mark down the attacks of this 
beetle. It bores into the trunk, but commences high up, and those 
following tunnel in either above or below the first arrivals, almost 
invariablx’ leaving, however, the lower 6 — 7 feet and the branches 
untouched. During these attacks there is practically no external 
sign that the tree is suffering, since the beetles hide their small 
entrance holes by boring in at interstices and beneath projecting 
flakes of bark. The fine particles of sawdust ejected from the holes, 
fallen from a height, are dispersed b\' the wind before reaching the 
ground unless caught on their way down in .st)me spider’s web 
stretching across the space between two neighbouring trees or over 
the undergrowth below. In the ca.se of crooked boles the sawdust 
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may be seen caug^ht on the bark beneath the hole, but in most 
cases remarkably ^ood eyesight is required to see this. 

The tree continues to live as long as only the vertical galleries, 
i.e.y the egg galleries made by the beetles, are present. As soon 
however as the larvae hatch out and commence boring the 
horizontal galleries on both sides away from the egg galleries 
the tree begins to show signs of losing its vitality. In serious 
attacks, such as the one we arc considering in the Vosges, the 
vertical egg galleries are so numerous in the tree that the horizontal 
ones bored by the larva; soon begin to interlace and cross each 
other,* vvith the obvious result that the whole of the cambium layer 
of the part of the bole infected disappears, the flow of the 
sap ceases and the tree turns yellow and flies in a few days. 
That tree has been lost, and with it will go every one of its 
companions infested in a similar manner. This is the point, an 
extremely important point, to be remembered in the case r)f 
coniferous forests. Unless and until the life-histories of the insect 
pests of such forests are well understood, not by the Officers in 
charge of the divisions only, but by the subordinate Officers in 
charge of the units, the range and the beat ; and, given that such 
knowledge is present, until it is possible to practical 1\’ W 

maintaining the necessary close supervision over the areas, 
our Indian coniferous forests will year by year, as our 
management of them becomes more intense, and diseased 
and dying trees get rarer and rarer, become more subject 
to such an attack as the Vosges Officers are now combating. 
It is scarcely necessary tf) point out how disastrous such an 
invasion would prove in some of the Himalayan forests and what 
would be the result if the trees on catchment areas, strictly 
protected against all fellings in order to maintain the water 
supply of the great towns and stations, were to be suddenly 
wiped out by an invasion of one or other of our at present so 

»^Mr. J H. Lace, Cun.servator, Pegu Circle, took a beautifully clear. photograph 
of a piece of Phws exceha bark .showing the vertical egg and interlacing horizontal 
larval galleries of a Himalayan Tornicus which had killed a tree in thi.-s manner. The 
photograph is reproduced in Dept. Notes, No. 2 Plate XIV. 
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little-known Indian bark-borers. The tinie has L;oiie by when 
such an eventuality could be pul off as iinprobable, if not 
impossible, because forsooth it had never occurred before. 
We are only considering coniferous forests here, but much the 
same could be written on the subject of our broad-leaved forests. 

Returning to (^ur attack ; as soon as the trees beL;in to turn 
yellow they must be immediately cut out and barked in order to 
kill the larv;e and pup.e and all unbarked branch wood be 
burnt. If this is not done at (Uice the piipje will mature into 
beetles, and these will bore out of the tree and at once 
commence to attack fresii ones. When a tree is full of larvae, 
mininji^ out their galleries in the bark and sapwood, if the 
ear is placed a<^ainst the bark the ^rindiny; sound of the 
millions of small mandif)les can be distincllv heard. When 
the bark is peeled off, and it comes off easiest in the sum- 
mer and autumn, there will be found to be a cushion of 
brown sawdust and larval exc'rela between it and the sa{)Wood,and 
this will also tii^htly fill the larval .galleries. On the bark at the 
end of these ^alka ies the small while Iarv;e or immature pupie 
will be easilx' perceivable, but no beetles. If however the slieet (.)f 
bark is placed inside upwards on the branch fire as soon as the 
heat is felt all the immature and fully developed beetles which will 
be liidden deeper in holes at the end of the larval i;alleries will 
.soon come to the top. It is to catch these advanced mature beetles 
that the bark should be, wherever pos.‘^ible, burnt. Simple exposure 
of the bark inside upwards to the sun and air will kill off all 
immature beetles, pupie and larvic without the aid of lire bcin^- 
nece.ssai)', and this is es[>ecially true in India, w luae a hot sun 
shrivels them up within the hour, if fullv^ expo.sed to it. Oidy 
ab.solutelv' fully mature beetles would survive the orde;d of expo- 
sure in India. The.se however it is most necessiiry to catch, and 
I would therefore recommend that the bark be alwa\ s burnt. 

At Gerardmer to ensure securing all the occupants of the trees 
a large sail cloth wiis slipped beneath the felled tree before the 
barking operation was commenced. This, owing to much of the 
forest being situated on rocky slopes, was quite easily done, and 
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in the small areas that had to be dealt with was not only feasible 
and eminently practical but j^ave excellent results ; all the debris 
with larv;e and beetles which fell on to the cloth was swept into the 
fire before the cloth was lifted to the next tree. 

In a few days over 1 50 standinj; s[)rLice aged icx) years old and 
situated close together in the 4th series of the State Forest 
of Val de Seones died. In spite of the precautions which were at 
once taken the invasion spread through this forest, a large number 
of trees having to be felled. The infection made its appearance 
about the same period in the Gerardmer Forest in the Mdrelle 
('anton, and heavy fellings had to be made in this. Other forests 
were successively attacked, but not in the same degree of intensity. 
In July 1904 it was found that the insects in the trees were all in 
the same stage of metamorphosis, but this was not the case in 
October, when all stages of egg, larvjir, pupje and imago were pre- 
.sent, and this was found to be the condition (T all the trees felled 
throughout the winter of 1904-05. 

Tomiciis curvidcus resembles T. but is much 

smaller ; it attacks the silver fir. This insect first made its a[jpear- 
ance near Saint-Die in July. A month later it was found in the 
State Forest of Rambervillers, and about wintertime near Seones. 
The damage done by it was not serious though some trees were 
killed. 

I'he following table shows the result of the attack of 
1903-04 
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old ill Gerardmcr and Mcrclle which were fully stocked and 
vigorous before the double disaster of the storm and invasion fell 
upon them. Elsewhere the areas felled are smaller and more 
dispersed. Owint;' to difficulties connected with the labour supply 
and, in the case of the (^)mmunal I'orests, want of funds a 
certain proportion of the trees ^448 m.c. State anri 7516 m.c. 
Communal) were sold standing with the* proviso that all the 
branches and bark were to be burnt on the spot as soon as the tree 
had been felled. 'Fhis of course broui^ht down the price obtained 
from the forced fellinj^s. The work had to be completed by 
the loth April 1905, and this condition was observed. Taking 
150,000 beetles per tree it is computed that about 2,200 millions 
of beetles ha\ e been kilU^d, Init it is apparent that the insect has 
not yet been stamped out, and attacks are feared during the present 
\'ear, attacks which it will be more' difficult to combat owing to 
their being probabl)' more widely dispersed. Trees still infested 
will have to be carefull)’ searched for and cut out or the\' will serve 
as centres for further infection. 

The spruce occupies about 4,753 hectares in the Vosges. The 
trees f)n about 50 hectares were killed in 1894. Throughout the 
winter jireparatiens have been made in order to endcMvour t(> 
protect the rest of the area. The officers also count, anrl with 
some probabilitv, on the assistance during the present year of 
predaceous enemies of the bark-b(»rers such as Clcrus fonnicarius, 
&c., whicii have probabl\’ increased to a considerable extent though 
large numbers must have been exterminated with their hosts in the 
fires of last year. An account of this year’s action should prove of 
considerable interest, and we trust to hear that our c(uifreres will 
have succeeded in protecting from further injury their beautifully 
tended forests on the slopes of the lovely Vosges Mountains. 

E. P. .STEIilUNd. 

EORKST ADMINISTRA'riON IN BALUCHIS FAN, 1903-04. 

From a forest point of view Baluchistan ma)' be said to be a 
country entirely apart from either India or Burma, for in neither is 
there any approach to the conditions appertaining in Baluchistan. 
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The area of reserv es is now 208 square miles, five square miles 
having been added during the vear. This area represents but a 
small proportion of the forest areas in the Aj^encs', and reservations 
on a c:f)nsiderable scale are now under consideration. Some of 
these areas are already under the temporary char<:^e of the Depart- 
ment. B)’ far Ihe finest forests of the country arc in the Zhob 
Ai^ency, and the question of their reservation, which has been 
pending for several years, is now, it is hoped, nearinj.^ realisation- 
These forests are at present under the lN)litical Officer, who has a 
small stafi' iinde.r him. 

There are two main questions which have to be carefully 
considered in connection with Baluchistan reservation, the one the 
ever-<^reen grazing* question, the other that the people themselves 
claim and own, or are supposed or held to own, the [produce of the 
U irests. 

The inhabitants are primarily, if not almost entirel)', graziers. 
Their sheep and goats, and not their crops, are their source of 
wealth, and long centuries of grazing at will over the hills has 
rendered the question of forest reservation a delicate matter. But 
whilst the\' are graziers, many of the tribesmen are full)^ aware of 
the value of the forests, and not only have certain rules for their 
protection in force amongst themselves but are c|uite reads’ to avail 
themselves of any outside Government help to forward this end. 
This has made itself apparent in the case f)f the Zhob forests, 
and it is probable that the existence of this feeling amongst them 
will greatls’ assist towards a modus vivendi being arrived at for 
the exclusion altogether of grazing from the more valuable fin'csts. 

On the subject of the ownership of the tribesmen in tlie produce 
in many of the forest areas there appears to be little doubt amongst 
certain of the Political Officers. Whilst these rights will require 
careful enquiring into, they wall, on the other hand, facilitate the 
reservation (question, since it is becoming apparent that the people 
will favour and accept anv steps w^hich can be shown to be in the 
interest of the amelioration of the forest crop. 1 hat the country 
will indirectly but largely benefit there can be little doubt, since the 
closing of the better ibrests, mostly situated on the hills, to grazing 
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will result in natural regeneration and a consequent lari^er and 
better flow of water. 

Wc read in the Baluchistan Resolution on the Report that 
“it is stated that the areas it is proposed to demarcate ” (in Zhob) 
“are too hi.t^h and inaccessible for ^razinyj, and they must therefore 
be so inaccessible that timber and fuel cannot be rcunoved from 
them, (.'onsequentl}’ it would seem that ample preventive measures 
have been taken by nature to reserve these forests to jxxstcrity. 
Should it be proposed to extend reservation to more accessible 
areas, it is quite possible that the tribesmen may be found to raise 
objections.” 

As regards grazing, sheep and ^oats undoubtedly <^raze 
within the tree limits in the Shin<>har Chili^^oza forests ; and it will 
not be surprisiiyq* to learn that they are also to be found in the 
Shei\qhali forest and in those on the 'rakht-i-.Suleiman, which 
have not been visited. As regards the timber cjiiestion, it does not 
(Njine into consideration in the case of the Chih^oza forests, since 
the tree is of valium owityq' to the edible nature of its seed and to 
the fact that this latter is annually ctillectcd for sale by the tribes* 
men. riiese (diil^oza forests are consequently most \aluahle 
ones, and the area must be indeed an inaccessible one that caniifit 
be reached by a mountaineer when his object is merel>" to collect 
for sale such a valuable product as the seed of the cones of this 
tree. 

The forests of Ihduchistan would apjiear to be of such politi- 
cal importance in the part the\' may take in the j.)eaceful settlement 
of the counti')', and their unquestioned utilit\' as a reserve of fuel 
for troops in case of need is of such importance, that the ciueslion 
of a surplus f)r deficit in the annual income obtained from them 
neefls but a passinj^ glance. For years to come it would appear 
that the former should be non-existent, since the forests will 
well repay in other ways money expended upon them. 

Baluchistan might well be called tlie fruit garden of India, 
and the question of the cultivation of fruit trees and even roses 
appears in the pages of the Annual Report. The Forest Officer 
has under him some gardens, in which the raising of fruit trees — 
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mulberry, apple, pear, plum, apricot, almonds, cherry, &c. — forms 
the chief part of the work j^oin^ on in them. Youn^ plants are sent 
out into tlie clistricts to be made over free to the people, and it is in 
this direction that it a[)pears possible to realise a revenue com- 
pared to which anythin^;* that can be obtained from the forests will 
be thrown into the shade. In Quetta itself there is a lar^e demand 
for roses for the ijreparation of atar of ro.ses. 

An extremely intereslinj^ experiment is beiiv^ undertaken in an 
olive forest at Torkhan in the Loralai District. A small area of 
four acre.s of the trees, which are stunted and man\ -headed from 
centuries of i^razinq;, has been closed to qrazinq and the trees and 
bushes have been coi)[)iced. On the coppice shoots it is [)ropo.sed 
to qu’aft the valuable olive of lvuro[)e, and in the climate of 
Baluchistan there ap[)ears to exist ever\' hope that this experiment 
will prove a success ; it is not improbable also that they will )'ield 
a valuable return. 

Bhai Sadhu Sinqh, the Kxtra Assistant (Amservator in charqe 
of the Baluchistan forests, appears to have a most interesting^ and 
valuable charqe under his care. 


SHIKAK, I'KAVKL AND^NA rilRAL HlsrORY 

NO I'HS. 

A MORNING’S M AHSKKIMasilINC; IN TWK GANGES. 

The above j)hotoqra[)h depicts a catch of 14 out of 15 
mahseer taken in the Ganges below the Sonq Junction on the 
ist April last. 

rhese fish were killed on a 12-ft. ringal double qut trace and 
number 5 spoon, between 9-30 A. M. and 1-30 I*. M. Sport was 
put an end to at the latter hour by the rod breaking in the middle 
of a cast, owing, 1 am told, to the spoon being too heavy for it. 

The total weight of the catch was 72 ->4 lbs. and included 
one fish of h lbs., another of lbs., and a third of 834' lbs. 

E. R. Stevens. 




A fine catch of Alahseer from the Gange 
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IN THK UGANDA KORKS'I'S. 

I tliii}k the acconipcinying extract from the letter of a 
yoiiiio Assistant h'orcst Officer in Uganda wliich I received a 
few days a^o may interest your readers. He studied forestry 
under (>)lonel lhailey at Kdinburgh, and afterwards went round the 
(German lujrests with Dr. Schlich, and so obtained a forest berth 
in U<;anda, 

G. F. Fear.Son. 

Da'J ki> Cami» via naiwasha (iu.anda), 30TJI Marcti 11)05. 

» * # * 

All the countr)' 1 have seen so far has l>een delii^ditful and well 
adapted for men of the ri^ht sort to settle on. There has been 
a i^reat influx of settlers from Sinith Africa, and a few from 
England. So far this Ih'otcctorate has been most unfortunate in its 
settlers ; the greater part of them are loafers from the Transvaal, 
and there is also a contin,Rent of so-called “aristocrats,” who 
do no ^ood at all, and are a trouble to the (lovernment, and 
only grumble at everything without any effort to help them- 
selves. An attempt to form a Volunteer Corps resulted in a dead 
failu re, one of the objections being that they could not hav^e 
ammunition for sho(:>ting purposes at half C(^st instead of pay ! I 
dont know if the Forest Department will stand or fall when Mr. 
Elliot resigns in April. 'I'he forests are then to be handed over 
to the Agricultural Department, the head of w hich is no Forester. 
The Commissioner says that he wants to run the forests e)n the 
cheap, his argument being that because we dont bring in a large 
revenue, w^e are not worth our pay ; and he compares us wu'th the 
department that collects the hut tax I Ilow^ever, things may 
improve wffien the Colonial Office takes us in hand. Fhere are 
.some very good forests, at pre.sent little known except to 
the natives, whose aim and ambition seems to have been to 
destroy them, though they are already beginning to learn not 
to do so. The two most useful species for all round w^ork are 
Juuiper and Podocarpus ; of hardwoods there are many, but at 
present their timber is of no economical importance. Trees 
extend up the mountain sides to about 8,000 feet, w^hen thev^ are 
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succeeded by bamboos which flourish up to an alliUide of 
9,000 feet. Above are found many varieties of heath and the 
Giant Groundsel. I am loolciny^ forward to the time when I shall 
be able to take over the forests on the slopes of Ilenia. At 
present it is out of the question, as I have some 500 square 
miles to attend to and put under some sort of protection. At 
present I have not seen a lion nor an elephant, but I oii^ht 
to have a chance, as there are a gO(3d few wandering about. 


EXTRACTS FROM OIT^TCIAL PAPERS. 

A LONDON REPORT ON BURMA WOODS. 

1 beg to send )'ou, for what they may be worth, the enclosed 
copies of correspondence re a sample of consigrnnents of certain 
wot)ds of South Tenasserim. 

The writer of the “Report on Burma Woods” has an 
extensive vocaliular)’ of depreciatory terms but, to my mind, shows 
little knowledge of the timbers in question or the special uses to 
which they might be put as ornamental woods. Phis one is 
regarded as a substitute for teak, that as a substitute for ebon)'. 
Had a reference been made to Gamble’s Manual of Indian 
Timbers, Laslett’s Timber 7 Vrcjr, or some other good hook on 
the subject, the writer might at least have concealed his ignorance. 
1 submit that it is a waste of money to send samples of timber to 
London only to be informed what is thought of the colour, texture, 
shakes, cracks and other defects ; to learn that it is undesirable 
that a wood should be “ wild-grown,” that those who report on the 
prospects of a trade in the woods sent to them have no I'onception 
of their use except as a substitute for a timber ah ead)' on the 
market, and evince no interest in discovering what they are fit for. 
It is a pity that some retired h'orest Officer with a good knowledge 
of Indian timfjers caniK^t introduce some of them to the small 
industries which u.se ornamental woods. It is, of course, desirable 
that the samples sent should be of good quality and attractive in 
appearance : but except for an international exhibition, large 
squares cannot be wrapped in pdpGr or packed in cotton-wool, and 
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I doubt whether, for commercial purposes, it is wise to send too 
choice a sample either as re^^ards size or quality. These samples 
should be of a good average quality which can be supplied in 
quantit^^ It is desirable that they should be consigned to some 
one who will take the pains to work up the woods, discover the 
special purposes for which they are most fitted, exhibit them 
attractively to consumers, and push their sale. On the other 
hand, the consignor should be able to give information as to supplies 
availabki and probable |)rice. It is perhaps natural that a firm 
interested, say, in padouk, teak or mahogany should not take any 
trouble to introduce a substitute for the article in which they trade, 
though it is possible that they might make large profits on the 
substitute. I think Government would deri\'e more profit from 
ai)pointing capable agents in luigland than from e(]iial expendi- 
ture u|)on exhibitions. 

Ran(;()<)N : F. B. Manson. 

April J905. 

IGidorsement No. 1058/2T., dated 7th Februar)- 1905, by the 
l)i\ isional I'oreist Officer, South 'rtmassei im. 

Cop\' of the following forwarded to the (*onser\^'il(.)r of Forests, 
Tenasserim C ircle, for information. 

L(',tter No. 360, dated 6th January 1905, from Messrs. 
Ciillanders Arbutlmot & C'o., C'alcutta, to the l)i\asional Forest 
Officer, South Tenasserim. 

We have the honour to enclose cop)’ of a report of a small 
parcel of miscellaneous timbers received from you and sent to 
London for examination. 1 'hcse are the timbers referred to in your 
No. 77 of 29th April 1904. 

We regret that they do not appear to suit the requirements 
of that market or to hold out any promi.se of developing a 
business in them. 

Lotnlofi, 8/// Dcceiubcr 1904. 

HKPOKT ON r.UKMA WOOJ»S. 

The two ( he logs are of reildish colour, soiTicwhat similar t(^ 
the inferior varieties of Pad<aik ; they are straight and w ell made 
but .somewhat end-shaken. 
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The two logs of Gangaw are of coarse texture and somewhat 
similar in colour to the Che logs ; they are very sappy, also rather 
waney and end-shaken. 

The Sinkosi log is of brownrsh colour, somewhat similar in 
grain to oak ; the log is, however, wormy and very sappy. Not an 
attractive sample. 

The Taungbog log is of .soft texture and bluish-grey colour ; 
it is straight and fairly well made, but badly ring-shaken. 

The Kinthat is of mild texture and browni.sli colour ; it is, 
however, an inferior log, being waney, knotty and very grubby. 

The Thitkado log is in colour somewhat similar to cedar, but 
the grain is coarse ; the log is fairly sound but wild-grown and 
waney. 

I he Thitka log is of usual reddish colour and close texture ; 
it is well made, straight, and fairly .sound. 

The two Kanzaw logs are of reddish colour, .«;omewhat similar 
to mahogany but of coarse texture ; they are straight and well 
made but seriously side-shaken, being very shelly. 

The Karawe log is of mild texture and reddish-brown colour; 
it is fairly well made but rotten at one end, 

riie Anan log is of light-brown colour, .sound and well made. 

As regards the prospects of the above logs, there is little to 
recommend any of them. The Che and Gangaw logs might 
possibly serve as substitutes for Padouk if this were .scarce, but 
not in competition with the African variety, which is heav)' in 
stock at the present time, and is sold with difficulty at about £ 2 , 
per ton. The Thitka, Thitkado and Kanzaw are likely to be 
difficult of sale, African mahogany of similar size and better quality 
being easily obtainable at 2%d. per foot. The Sinkosi appears of 
fair character, but is not of equal merit to the sample sent some 
time back. The T.aungbok, Kinthat, Karawe and Anan, howev'er, 
have no attractive features, and we do not see any opening for 
them, the first being u.sele.ss as a substitute for ebony, and the 
.second equally so for teak. 

[We understand from the Conservator that he was unable to himself personally 
inspect the lo^s before tht-y were despatched to London. It is a commonly known 
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fact tliat the London dealers do attach the very highest importance to the external 
appearance of a log, and an inferior log with trimmed ends would in most cases 
pr obably sell better than a finer one whose ends were in the rough condition they 
had left the forest in. No one is more fully aware of this than the Burma l imber 
Companies, who pay the greatest attention to such niceties. That there are good 
men in London cannot be doubted by thos*e who have read the ser ies of articles oir 
“New Woods” reproduced at pp. 108 and 177 of this volurrre. It is with sucli 
men, not only in Loirdon, brrt at all the important forest prodtree-impot ting trade 
centr es thr oughout the world, that we, through the medium 01 an Kcotromii' Research 
Bureart, should be able to get into touch with. — H )N. Kn.] 


DISCONTINUANCE OF THE CULTIVCVnON OK THE 
EDIBLE DATE IN MADRAS. * 

'The following e.xtract from the Report of the Superintendent 
of the (Government Botanical (Gardens at Saharanpur appeared in 
the Piouccr : — 

“ There are two matters which call for notice in the report on 
the acclimatisation and other e.xperimental work carried on at the 
(Government Botanical Gardens at Saharanpur. Considerable 
e.xperiments have been made with the cidtivation of the Arabian 
date-palm, and the Superintendent now states that while date- 
palms with ordinary care thrive well in the soil of Saharanpur, and 
may be cultivated for landscape or ornamental effects, they are of 
little or no use as fruit or food-producing trees. Even in abnor- 
mally dry .seasons one or two small showers of rain are sufficient to 
destroy the bulk of the fruit, and it is only in the event ot an 
almost complete failure of the monsoon — fortunately not probable 
in any part of the Province — that the fruit might be expected to 
ripen to perfection. The date-palm can only be expected to be a 
success as a food-producing tree where there is hardly any or no 
summer rainfall, and yet sufficient water to supply the roots with 
a fair amount of moisture throughout the summer.” 

Mr. A. VV. Lushington, Conservator of Forests, Northern 
Circle, Madras, in drawing the attention of his Government to this 
extract enquired whether, since edible dates were bound to fail as 

* From papers placed at the disposal ot tilt* Hon. Editor by the (ittveriimenl of 
Fort .St. George. 
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food •producing; trees in a country when there was the smallest 
amount of rain durin<( the fruitiiiL; season, it was advisable to expend 
ail)’ further sums on the experiment of the cultivation of the tree. 
The (^)mmissioner of Revenue Settlements and Land Records 
referred the matter for report to the Dejjuty Diiector of Agricul- 
ture and the Government Botanist. The former concurred with 
the opinion of the C'onservator. 

Mr. Barber in a memorandum considered the subject at some 
len<4'th, pointing- out that the date-palm was an inhabitant of the so 
called “ rainless tracts ” of the earth, requirini;' a dry heat with a daily 
maximum of lOO ' K from May to October when it:; fruit is ripen- 
ing-. A rainfall of 5 — 10 inches in the )'car is sufficient, l:)ut 
should not occur durin<^ the fruiting period. A daily variation of 
temperature, such as occurs in desert regions (and this is frequently 
very wide) would not be injurious, but although frost is not harmful 
more than 10 below freezing point should be avoided. With this 
dryness of the atmos])herc the tree requires an abundant suppl\' of 
readily available sub-soil water or the means of read)- irrigation 
with perfect drainage. A valuable property of the tree is its 
remarkable indifference to soils heavily charged with alkali, and it is 
said that it can even thrive when irrigated with water so full of brine 
as to kill all other trees and crops.' 

Having fully considered the reports before him the Commis- 
sioner of Revenue Settlements and Land Records was of opinion 
that it was inadvisable to continue the experiments in the cultiva- 
tion of the date as a food-producing tree in the Presidency. 

mlscellanp:a. 

PROPOSKI) FOREST SERVICE IN THE HAWAIIAN ISI.ANDS.* 

The people of Hawaii almost unanimously favour the imme- 
diate institution of a system which will protect and restore the 
mountain forests. Guided by this emphatic sentiment, the last 
legislature passed a bill creating a forest service, and outlining 

^Extract tVotn" The Forests ot the Hawaiian Islands by W. L. Hill (United States 
Depai imeni of Asricnlture ; Bineau of F'b'estry, Hull. No. 48. Washington, 1904.) 
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to some extent a forest policy. Under the law the responsibility 
of the service rests on a non-salaried Board of Aj^riculture and 
Forestry, whose duty it is to gather and publish information con- 
cerning the forests of the islands, to provide for the introduction, 
propai^ation and plantin^^ of useful forest trees, to establish forest 
reserves so far as necessary for the protection, extension, and utili- 
zation of the forests and the safe^uardinij of the sources of water 
supply, and to protect the forest reserves from damaj^e by cattle 
and other agencies. 

The Board is authorized to appoint a Superintendent of Forest- 
ry who is to be a trained forester, and under the direction of the 
Board is to have immediate charge of all fi>rcst work. The Super- 
intendent of Forestry is to have such paid assistants and ran<.jers 
as the Board may find necessary for handliiiL,^ matters coiniected 
with the forests and forest reserves. 

The Board is also to ai)point in each district one or more con- 
sulting' foresters, who are to .serve without jiay and advise the 
J^oard concerning forest matters in their districts. 

A biennial a|)propriation of approximately $2S,ooo })er year 
has been made to carry the law into effect. 

I'he Board of Agriculture and Forestry has invited the Bureau 
of F'orestry of the United States Department of Agriculture to 
assume an advisory position in connection with its future policy. 
On the nomination of the Bureau a trained forester has been 
appointed as .Superintendent of Forestr}', and has alread)* entered 
upon his work. 

Api)ointment.s of Assistant lo)reslers and Rangers are being 
made as rapidly as the needs of the .service require. 

FUTURE POLICY. 

No attempt can be made here to do more than point out the 
main principles which must govern the future polic)’ of the islands 
in the maintenance of a forestry system. These are as follows ; — 

FOREST RESERVES, 

Nothing less will be effective toward the preservation of the 
Hawaiian forests than a carefully worked out system of forest 



4»4 


INDIAN FORES TEK 


Ijui.v 


reserves, which will include practically all of the mountain forests 
previously mentioned, as well as some potential forest land which 
has been denuded. This reserve system should be established as 
soon as possible, beginning probably in Kula, Ilamakua and 
Kohala, since in those districts there is greatest immediate need 
of protection. The territorial Government owns most of the land 
which should go into the reserves, but the Government land is 
largely held by individuals or companies under lease?, some of 
which will not expire for a number of years. The lessees of many 
important tracts are willing to relinquish the forest land to the 
Government in exchange for reasonable extension of leases, or for 
new leases on other lands. Almost all of the reserves will also need 
to include some land held in fee simple by individuals or 
companies. Here, again, the only solution of the question is by the 
Government exchanging with the private owners. 

It is evident that each reserve will have to be made, a part at 
a time, as satisfactory exchanges can be made, both in leased and 
owned lands. The possibility of such exchanges is entirel)^ depen- 
dent upon the co-operation of the Government with the individuals 
interested. Good results will be accomplished only when both 
parties fully understand the importance of the proposed reserve, 
and enter into negotiation solely to secure fair and equitable 
exchanges. 

As .soon as a reserve is formed, all cattle should be driven out 
and the portions which are accessible to cattle should be fenced. 
Those wild cattle which cannot be driven out should be shot. An 
effective ranger .service should be put into effect to keep stock and 
fire out of the reserved forest. As .soon as practicable, on each 
reserve men should be employed to hunt down and exterminate 
the wdld goats. 

PLANTINO. 

With the reserves well protected, the forest will replace itself 
on many of the damaged area.s, as reproduction under some condi- 
tions takes place rapidly. Where the forest will not replace itself, 
planting will be nece.ssary, and can be done with direct profit to 
the i.slands if commercially valuable species are made use of and 
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are planted in the right situation. Conditions prevailing at 5,000 
to 6,000 feet in Kula, Hamakua and Kau strongly indicate that 
Pacific coast species, such as red wood and red fir, would do c.Kceed- 
ingly well. P 2 ucalyptus, Monterey, Cypress, Casuarina, Grevillea 
and several other trees have already shown their adaptability for 
these situations. It is specially important to find trees suited to 
these and higher elevations, because the native forest is often 
deficient at such elevations, although the land is good forest land 
and can never be used for other purposes. In some situations it 
may be desirable to plant species bearing edible fruit, such as the 
alligator pear and breadfruit. 

For the present, forest planting should wait on the formation 
of the reserves. Forest already planted on Mount Tantalus and 
in Nuuna Valley should be cared for, and the nursery should be 
maintained, but no extension of planting or of the nursery should 
be attempted until the reserve system is fairly under way. 

LUMKEklNc;. 

As soon as practicable, an examination should be made of the 
Koa forest on the east slofjes of Mauna Kea and Mauna Loa, to 
determine whether or not it is feasible to build a road to it and 
locate a saw mill in it for the purpose of lumbering the mature 
trees. Some of the Koa is without doubt very fine, and would 
form a source of revenue to the territory to which it belongs, if 
it could be got out without great expense. The law provides 
that any moneys which shall accrue from such products shall be 
held available as a special fund for the pre-servation, extension 
and utilization of forest and forest re.serves, in the same manner as 
moneys appropriated by the legislature. This makes it desirable as 
soon as possible to make the forest revenue-producing, so far as 
this is compatible with its preservation for other useful purposes. 
It is believed that the situation and composition of the Koa forest 
is such that the removal of the mature trees could be accomplished 
without damage either to reproduction or to water supply. 

CLEARING. 

The law makes it mandatory upon the Board of Agriculture 
and Forestry to pass orders upon the disposition of any public land. 
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not including roads and city lots. All leases and sales of forest land, 
carrying the right to cut timber or clear the land, must therefore 
be approved by the Board. Since the clearing of land for the 
extension of canefields and for homesteads is at the present time 
making irreparable inroads upon the virgin forest in important 
localities, it is of special consequence for the lh:)ard to act with 
the greatest caution on all permits to clear land. The only safe 
attitude for the Board to take under preseiit conditi<jns is to assume 
that all the Government forests should remain intact, and it 
should recede from this position only in those individual cases 
where the contrary is plainly proved. 

EXAMINATION OF INSK.CT TESTS. 

The effective work which has been done by the entomological 
service of the islands toward the extermination of certain kinds of 
injurious insects suggests the possibility of ridding the forests of 
some of the insects which are devastating them, and furnishes 
ground for the recommendation that the Board, in connection 
with its entomologists, take the matter into consideration. 

ASSISTANCE TO LANDOWNERS. 

Throughout the islands there is great interest on the part of 
both individual and corporate landowners in the development and 
preservation of forests. And yet the individual is often at a loss 
to know what trees to plant for his situation — where to get them, 
how to plant successfully and how to care for the jilanted or native 
forest. This is information which only the trained forester can 
give. For lack of it some landowners have made no efforts in 
forest work ; others have worked with meagre results. 

It .should be a part of the forest policy to give such assistance 
to landowners as the need requires. Studies should be made on the 
ground to determine what trees to plant and what methods to 
adopt, both in the establishments and in the care of woodlands. 
In many cases it wall be beneficial, if not necessary, to assi.st in 
procuring seeds and plants, especially those which have to be pro- 
cured outside of the islands. In .so far as the Government nursery 
is made use of for the production of trees for planting on private 
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lands, the trees sliould be of valuable economic kinds, and where 
distributions are made from the nursery the planting should be 
done under the supervision of the Superintendent of Forestry. 

C:0-0rKHATJ0N WITH THK KURKAU OF FORESTRY. 

The close relati()n existing between the forest service of the 
islands and the Federal Bureau of Forestry can be maintained with 
direct benefit to each. It will strengthen the insular service to 
have the advice and support of the Bureau in dealing with the 
problems which it will have to meet. On the other hand, such 
co-operation will enabUi the Bureau to keep in as close touch with 
th(‘ forest administration of these important islands as it does with 
forest affairs in the different States. 

TEAK IN ICVKRtdRKKN FOREST. 

Tlic accompanying illustration shows a patch of teak with an 
undergrowtli composed of evergreen trees and shrubs, plantains 
and palms in the Mohnyin Reserve, Katha Division. 1 his type of 
forest is not uncommon in certain parts of Upper Burma. Teak 
reproduction in such forests is nearly always ab.sent, and it seems 
l)robable that the evergreen species have spiead into forest which 
was originally deciduous. I'.vergreen forest often occupies the 
ra\ ines in deciduous hill forest, and where such is the case, it often 
shows a tendency to encroach in spite of annual fires. The iatter, 
unless they occur very late in the season, as a rule only bum as 
far as the edge of the evergreen, .so that the latter continues to 
grow on unchecked while the deciduous growth is cut back. 

J. W. Ol.IVKR. 

THK DKVELOPMKNT of THK SaL in the DKHRA Dl’N. 
With reference to Mr. B. O. Coventry’s letter on this subject in the 
March number of the pre.sent volume Mr. W. R. Fisher writes to 
us as follows from Coopers Hill:— “I remember, in 1879, seeing 
an area of sal forest in the Goalpara Division of Assam, where the 
sal trees were killed by the passage of a new irrigation canal. 

The darr ming of the water near the foot of tlie hills, and the flow 
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of the canal through the hij^her land above the natural water 
course, liad raised the level of the sub-soil water on both sides 
of the canal, and this killed all the sal trees within a certain dis- 
tance of the canal throughout its passage through the sal forest. 
Ihis tends to confirm Mr. Coventry’s views about the necessit)’ of 
good sub-soil drainage for the well-being of sal.” 

1 HE hAiJi^A OE Chitrae. — A correspondent of the Civil and 
Mtlitarv Gazette writes — As little is yet known about the fauna of 
the C hitral Valley, 1 give below a copy of a list showing the names 
of mosi of th:^ animals and birds to be met with in those |)arts. 
Mammals: — Markhor (Capra megaceros), ibex (Capra sibirica), 
oorial (Ovis cycloccros), muskdeer (Moschus rnoschiferus), black 
bear ; and in Upper C hitral the brown bear, leopard, lynx, wildboar, 
wolf, foxes, jackal (the latter being rather scarce), monkev s in 
certain nullahs, flying-scpiirrels, otters, pinemarten, hare, tigcrcat 
and porcupine. Birds :— Monal pheasants, the coclos pheasants, 
ram-chukor, chukor, ducks of various species, the swan in Upper 
Chitral, woodcock, snipe, quail, pigeons, doves of two species— the 
ring and the turtle— starlings,, hawks of many species, the golden 
and other eJigles, owls, parraket, ravens, rooks, choughs, the golden 
oriole, magpies, cuckoo, mina.s, the Himalayan tree and the common 
house sparrow, wood-peckers of many species, bulbul, the Kg>'ptian 
vulture, the heron, the blackbird, and the paradise fly-catcher. 

1 here are many other smaller birds too numerous to detail. 

Promotion IN Burma AND India.— In reply to the letter 
upon this subject which appeared in our h'ebruary issue “Taw Kwe ” 
writes to us— “ Suppose I am 15 and have reached, after i 6 years’ 
more or less continuous fever, the proud position of 3rd grade 
Deputy Conservatoi of lo>rests and stand top of my grade on the 
Burma list. A ist grade Deputy from Burma goes to officiate as 
Con.servator but is replaced by a 3rd grade Deputy .senior to me 
from India ; the latter stays one year and then on the return of the 
1st grade Burma Deputy the Indian man goes back to India. I 
have according to “Another Burman ” no cau.se to grumble. I 
have lost only Rs. 1 50 x 1 2. Well ! well ! 1 am not Job. 
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Silk ( ultivation in Ceylon. — The results of recent ex- 
periments have proved conclusively that silk of excellent quality 
can be raised in C eylon, and samples of cocoons raised at Fera- 
deni> a from ICuropean seed were classed by a European exi)ert as 
second only to the best Italian silk. Hitherto all experiments 
have been on a small scale, limited partly by the comparative 
scarcity of mulberry trees. The time seems now to have arrived 
when more extensive operations mi^q;ht be undertaken ; and, with 
this object, it is proj)()sed that an experimental silkworm-rearint^ 
estal)lishment be created. A detailed estimate of the cost of the 
ecjuipment of a small sericulture farm has been (obtained from the 
Inspector-fieneral of Agriculture in India. This estimate docs not 
take into consideration the cost of land or of erection of buildin^js ; 
but |)laces the cost of furnishing and machinery at Rs. 3,780 for an 
establishment of 10 acres. The recinring expenses are roughly 
estimaUid at Rs. 50 per acre per annum. The scheme is under 
consideration by the C'eylon Board of Agriculture. 

A New Method 01 Fire Protection.— We publi.sh the 
following proposal sent to us under the above title by F. G. It is, 
we think, unlikely that man)’ Forest C^fificers will agree that F. G.’s 
“ system ” is either advisable or practical. 

“ A good many )’ears ago I was in charge of a district where 
the forests were regularl)’ burnt from end to end once, and |)arts of 
them twice, according as the fall of leaves allowed. By May not a 
seedling was to be found from one end of the district to the other, 
unless perchance in secluded nooks where cattle and fire seldom 
penetrated. Under these circumstances I asked my Conservator 
to let me tr\' if we could not hoist the villager with his own petard, 
at the same time securing a little regeneration for ourselves. It 
was a bold plan and sanction was refused. The idea was, so far 
from discouraging incendiaries, to steal a march on them by 
premature operations. My fire-guards would have been ordered 
to set fire wherever they could at the earltst possible inomeut. Long 
before the pre.sent fire season, they should be going about in .search 
of the localities where the tops and leaves of the grasses would 
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burn, leavin*^ the stalk for some weeks later. In this way there 
would be a continual series of comparatively harmless fires, and a 
complete absence of the big ones that destroy woody vegetation. 
The system would apply in all ordinar)^ gras.ses of moderate size, 
and even in giant grasses when the clumps are scattered and have 
not yet formed a solid mass. The question of grazing need 
not be considered, for the people them.selves deliberate!}' fired the 
forests as often as they could. It kept tigers awax^ ensured their 
privilege of gathering deadwood, etc., etc., ad libitum. 

“ I should like to invite discussion of the plan so as to learn 
whether others think it might be given a trial or not.” 

The Devastation of the Fokksis in West Afric a 
AND Diminution in the WATEU-SuiM’JA.—General Kemball, 
Inspector-General of the West African Frontier Force, wlio has 
returned to lingland from a six months’ journey, sa\\s that 
one of the great problems of West Africa is the question of 
the depletion of the forest and bush region, which is generally 
held to be the cause of the growing scarcity of water in 
the dry season. The French, he says, are of opinion that the 
volume of the Niger is diminishing, and that the Sahara desert 
is slowly extending southwards.. 




T INDIAN FORESTER, VOL. XXXI. 



The JOO-foot cut fire line separating the British and Baroda State Forests. 


THE PRESF.N'r ANM) FUTURE POSITION OF THE 
LYDIAN FORESTER, 

'rhe Indian Forester was given over by Mr. (lanible to Mr. 01ivL*r in 
trust for the members of the Department. On the resignation of the 
latter the management was undertaken by a Committee of three, one of 
whom has now gone on long leave, and another will, it is understo(j(b 
l)e shortly leaving India. It is thus felt that .somi; })ermanent arrangements 
should be ma<le for carrying on the magazine and guaranteeing its exsist- 
ence. In order to ensure this it is thought that a Hoard of Management, 
consisting of five members, including the Inspector-General of Forests as 
President, ex ojfkio^ is the best solution - this Hf)ard to make itself 
responsible for the etlicic.'nt control and to look after the financial position 
of the Indian Forester. 

In order to make this Hoard of Management representative it has 
been considered advisable to form it of officers of the rank of Con.servator 
if possible, (HhcTwist; of Senior Deputy ( onservators, Hengal supplying 
two members, Madras one, and Hombay one. 

'Fo give effiect t(j this Messrs, (ileadow, HrasitT, and Mercer have 
been asked and have agreed to serve. 'I'hey will form the Hoard of 
^lanagenient together with Mr. Man.son, a member of the old (Committee 
(if Management, with tlu; Ins])e('tor-( ieneral of Forests for the time being 
as President, rv officio. 'I'he latter will take no part in the executive 
management or control, although as l^resident he will have a voice in 
the election of the members of the Hoard and of the luiitor when 
vacancies occur. 'The F.ditorship will remain with Mr. Stehliing, who has 
kindly consented to serve subject to the control of the Hoard 

J'o make matters clear it may be .stated that on the resignation or 
departurt' from active st*rvice of a member of the P>oard, the latter with 
the remaining members will choose his successor. 'I'he 'Prustees will 
allow the lulitor .ill rea.sonable latitude in the produi'tion of the magazine, 
and will publish an annual balance sheet for the information of all 
subscribers. 

'J'he present position is very sound financially. 

All articles for insertion should, as heretofore, be .sent to the Editor, 
or, if preferred, to any member of the Hoard : in no case will the name ol 
any (.:ontributor be given u]>, .should he wi.sh to remain anonymous. 
His name must, however, be ('ommunicated to the Editor or any one 
member of the Hoard as proof of good faith, though no responsibility is 
accepted for the opinions expressed. Signed articles will be either 
inserted verbatim, or refused, should the lulitor or any member of the 
trust consider that their tone is open to objection or that they exceed 
the limits of fair criticism Should any contributor consider himselt 
aggrieved he has the right to appeal to the Secretary of the Hoard, who 
win lay his complaint befi^re the members of the Hoard. 

'Phe desire is to keep the magazine entirely independent, and every 
endeavour will be made to do this ; it is hoped therefore that anyone 
wishing to contribute articles bearing in any way on the welfare of the 
Department, or on any subject that he thinks may be of interest to its 
members, will do so withtjut hesitation. 

As Mr. Mercer is on the .spot close to the headquarters of the 
Honorary PMitor, he has consented to act as Honorary .Secretary for the 
time being of the Hoard of Management, 




vol.l'Mr; XXXI 


NUMBER 8 


Indian Forester 

A U(j L 'S 1\ /poj. 

A SUMMARY OF TVUi OHSERVEI) RESULTS OK FIRE 
PROFECTION IN TEAK FORESTS. 

During' the past two years various letters have appeared in 
this journal on the subject of fire protection in teak forests, these 
coniiniinicatioiis mostly coming fnan officers in Burma. As the 
information thus given is scattered over many numbers and biiried 
in a mass of theory, it ap[)ears advisable to summarise the facts 
that ha\ e been proved as apart from the theoretical views, and to 
try and see how' further facts can be obtained to put an end to the 
differences of o|)inion which exist on a subject which is of far too 
great importance to be left in its present position. 

As regards the germination of the teak seed, the observations 
of all officers show that the access of direct heat and light from the 
sun are required foi* successful germination, and that these condi 
tions can general 1\', for financial reasons, only be obtained over 
large areas by the action of fire in removing the heavy covering 
of leaves and herbaceous growth. The experiments carried out in 
Katha proved that successful germination follows this removal 
without further action. It has also been shown by experiment 
that the slight scorching caused by a mild fire improves or, at any 
rate, hastens germination, and the larger number of seedlings in 
unprotected forests has not only been observed by most officers 
but was markedly demonstrated in the comparative countings 
carried out by Mr. Troup in Tharrawadd)\ These countings were 
carried out over two exactly similar forest areas, one of which had 
been fire protected since 1872-73 (and successfully so since 1888 
at least), while the other had never been protected. Bamboos had 
been cut heavily in both, and the fire j)rotected area also had the 
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a(lvantai;e of iinproveitient fellings havini^ been carriefl out twice. 
Despite this it was found that the protected area onh' had 62 seed- 
lings per 50 acres, while the unprotected area had 616 over the 
same acreage. 

After the seed has germinated the effects of the fire get more 
complicated. The Katha experiments showed that if the heavy 
fall of leaves in the year succeeding germination was allowed to 
remain lying on the seedlings, the latter became eti(^lated and 
weak in their efforts to find a way through, and either died off or 
persisted for a short time as weak straggling shoots. Burning 
the leaves back giv<^s the seedling a chance as, although the shoot 
of the seedling also gets burnt, the succeeding shoot is stronger 
and more able to take care of itself. Unfortunately observation 
shows that in many cases this burning back cau.scs an injury to the 
stock. Opinions differ as to the permanency of this damage, and as 
to whether it commences with the youngest seedling or not till the 
shoot of the latter is of a woody nature. Some officers hold that 
this is the main, indeed the only, cause of the hollow trees so 
frequently found, while others hold that if this early burning had a 
f)eririanent effect we should iu)t find a single sound tree in the 
forest. 

The fact that seedlings receive a certain amount of damage 
which would be avoided by protection, is certainly proved, but 
further evidence is required as to whether this damage is of a 
permanent nature and the main cause of unsound mature trees. 
As teak is a light demander and as protection increases the shade, 
protection must to a certain extent be detrimental to the develop- 
ment of the seedling. 

The effect of fire on saplings and poles has not called forth 
many observations, but they .seem to suffer little from the actual 
fire, while the figures collected by Mr. Troup in Tharrawaddy 
show that they suffer from protection which encourages the growth 
of bamboos, and thereby aids .suppre.ssion. His figures .show that 
over equal areas of 50 acres there were 198 sound and 230 unsound 
or dead poles and saplings in the protected area, while in the 
unprotected area there were 276 sound and 66 un.sound or dead 
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ones, the smaller number of cleacl ones in the latter area bein^ 
probabl)’ due to their j^ettin^ burnt. The difference is even more 
marked w hen it is considered that the majoril v of the sound poles 
in the former area are still in danj^er of suppression w'hile those 
in the latter are vii^orous and (.mt of datiL^er ; suppression and not 
fire is definitely stated as the cause of the unsoundness noted. 
It must however be borne in mind that in both protected and 
unprotected forests the saj.)lin<:(s wm‘11 suffer j^reatly from suppres- 
sion unless the cover is artificially lightened b\’ bamboo cutters or 
])aid labour, or is naturall\’ lightened by the death of the bamboos. 

The dama^^e done In* fire to hollow' trees and to trees w'ith 
flefectixe bark coseritiLj is shown, by general observatic^n and the 
figures collected for vvorkin^4 plans, to be threat, but further proof 
seems to be wanting as to the «>ri^*in of the above damage. Were 
the hollow's in the trees originally started b\' the burning back 
of the seedling or by the suppression of the sapling ? Did the 
side defects occur through constant fires acting on a health)' tre^e, 
or did the)' not commence till the tree began t(.) deteriorate from 
age ? 'I'hese points recjuire working out, and then the questioti 
arises, is the amount of damage done sufficient!)' great to be w'orth 
the expenditure incurred on protection ? h'igures collected by 
Mr. Rodgers show' that out <)f the trees girdled b)' him cS per cent 
were commerciall)- damaged and 52 t>er cent damaged so as to 
impair their vitalit)' : these figaires are inc«>mplete as they take 
no account of the sound trees left for regeneration or of the 
unsound left as unmarketable, and they also assume that all the 
tlamage w^as done by fire. How'ever, calculations based on these 
figures tend to show' that the value of timl>er lost is not equal to 
the cost of protection. Thus the late Mr. Slade showed that on 
the assumption that 25 [>er cent of the timber w^as damaged, the 
annual damage per .square mile amounts to Rs. 4-12-0, which is 
much less than the cost of protection, while Mr. Walker, using the 
same figures and assuming a certain [)ercentage of timber as 
damaged, found that in 13 wa^rking circles out of 16 the cost of 
fire protection w^as more than the value of timber udiich would be 
saved. As both these results depend on an assumption of the 
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amount of damage, they cannot be fully accepted without further 
observation. 

The effect of fire protection on the forest general!)’ has been 
proved to enormously increase the undergrowth and the amount 
of d(^bris on the ground, while observations have also shown that 
it does not result in the formation of humus, the reason probably 
being that the leaves in which humus should form are immediately 
eaten and destroyed by insects and worms, and thus taken below 
the surface of, and incorporated with, the soil. Now, as far as the 
experiments have gone, has it been shown to improve the rate of 
growth of the teak ? Its effect on the multi[)lication of insects 
cannot be estimated until the life-histories of the latter are better 
known, but the accumulation of woody debris points to the 
increase of insects living on the same. 

In order to arrive at a conclusion on the points which have 
been shown as still doubtful, careful enumerations of teak on as 
varied areas as possible should be made. In these enumerations the 
greatest care should betaken to note the airurant of damage and 
its causes and the signs of deterioration in all age-classes, and not 
only in the ist-class trees. This should be done in both protected 
and unprotected areas, and a careful comijarison of the results 
would allow most valuable conclusions to be drawn. At the same 
time observations, microscopical and otherwise, might be made on 
felled saplings to prove the existence or reverse of damage done 
to the seedling. Observations now being made on the life-history 
of insects should soon settle the effect of fire protection on their 
multiplication. When we have got the further information indi- 
cated above, we shall be able to e.stimate the comparative value 
of protection and non-protection in teak forests, and in the 
meanwhile we would ask the more impetuous of the opponents of 
protection to remember the late Mr. Slade’s advice, that they should 
not let their feelings carry them away so as to brand all fire 
protection as pernicious. Study moderation and see how fires can 
be controlled so as to yield the maxinium benefit and the 
minimum damage therefrom. 
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SCiI-:N riFIC PAJ>HRS. 

THK KIl*KNIN(i OK THK CONKS OK IMNUS KONGIKOKIA. 

ON 'J'HK FORMATION OF PSKUOO-CONKS OR GALLS. 

BY BABU BIRHAJ.. 

This subject has been discussed in the pa^es of the Indian 
Forester; and I now be<^ to <»ive l)clow the results of my further 
researches on this subject. 

1. In April 1903, Vol. XXIX, paqe 276, Mr. E. M. Coventry 
wrote a iK>te on the subject of the ripenint^ of the. cones of P. 
lon^ifolia, in which he said “ There appears to be a mistake in 
Gamble’s Mnnual of Indian Timbers, page 706, regarding the 
jieriod necessary for the cones of chil (P. longifolia) to ripen ; this is 
given as 15 months, but I think it slujiild be a year longer.” He 
also wrote, “ according to Kangi Lai’s ‘ h'lora of the School Circle,’ 
the chil (called chir in that circle — Hon. Kd.) flowers in P'ebruary — 
April and the seeds are shed in October next )^ear. In this 
Division ( Kangra) the seed falls from the cones in May.” 

2. Fo this letter 1 replied in July 1903, page 407, that the 
fruit takes 12 to 15 months to ripen and the seeds are wlndly shed 
in Ma\* of each year in Dehra Dun, and that there is an e.xception 
to this rule ; that the cones of which the ovules are not fertilised 
being weakly ones do not open and therefore cannot shed their 
seeds and remain unopened on the trees and during the rains 
decompose or decay. 

I asked Mr. Coventr\’ to .send me specimens of cones which 
take 2 y^ years to ripen in order to enable me to ascertain 
their age. 

3. In December 1903, page 572, Mr CenT^ntry, in reply to 
my letter, wrote “ Last year’s shoot terminates in a bud. In March 
or April this bud expands and develops irdo a shoot, whicli bears 
at or near its extremit}" the young cones. When the shoot has 
expanded to its full length, it is found to be terminated by a bud, 
round which the young cones are situated. The male cones are 
situated on and around the lower portion of the A var’s shoot and 
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drop off soon after lhe\ have shed llieir pollen. (Male and female 
cones do not of course occur on the same shoot.)” 

Further on Mr Coventr\’ says, “ At this time of year (Septem- 
ber) only t\v(j kinds of unripe cones are found on the trees, 77,s': — 
(a) this year’s cones at the end of the shoot and surrounding^ the 
terminal buds. Tlie.se are now brown externally but are green 
within. Next spring when the\' enlarge they will have the 
appearance of (2) above, (b) The cones at the ba.se of the current 
year’s .shoot. These have nearly reached their full size but are still 
green except the tips of the scales. The\' have become fairly 
hard. 1 have sent to the Forest School a branch which bears cones 
(a) and (b). All the Rangers in this district and some zamindars 
whom I have qucstioiied state tliat the cones require two )’ears 
to ripen.” 

4. In December IQ03, page 573, Mr J. C. McDonell, late 

Conservator of Forests, Kashmir, drew attention to a previous note 
of his own {Indian Forester, 1886) in which he had drawn 

attention to the fact that the cones of [\ longifolia take 29 
months to ripen. 

5. I answered the above letter, V^ol. XXX, page 308, 
illustrating both kinds of cones b)' means of |)hotographs 
.showing that the real female dones were at the base of the 
flowering stock with plent>’ of male catkins above them to shed 
their tiollen and to fertilize the female cones below them and clo.se 
to them. I also drew attention to the fact that the female cones of 
a week old were 1 14 inches long and the cones of 2 weeks old were 
abcnit 2 inches long, and .said that the growth of the cones after 
fertilization was extremely rapid, while the unfertilized cones were 
very small and ^vcre always found on the tips of the flowering 
shoots, and therefore their fertilization was quite impossible, as 
there were no male flowers close to them. I also drew attention 
to the fact that the distance between the cones produced each year 
was 14 inches ; the question was then, how was it possible that the 
cones on the top of the flowering shoot and those at the base of 
the same flowering shoot, a distance of 4^ inches, were formed in 
two different years? I'hat i.s, that the cones at the ba.se were 
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fertilized one year and the two eones on the lop fertilized the 
iK'xt year, which seemed to me impossible. 

In paragraph S I said “Now, supp^xse cones are prod need this \’ear 
and are fertilized next year by new catkins, the distance between 
the two, as already explained, would be about 14 inches (see fij^ure 
13)1 which is to m\’ mind to(^ far to allow of proper hatilization. 
On the other hand, in case they be fertilized the same year as they 
are piaKluced, there is no reason why they should turn hard and 
brow n the first )^ear and become a^ain j^jreen and soft the following; 
)'ear and continue to t;row\ reachin^^ iji a month or so, their full 
size. It is generally the natural rule that if any fruit is formed it 
^rovvs regularly to its full sizt* without any intermediate obstruction 
such as would happen in this case.” 

1 would also draw attention to paras. 9, 10, and i i of this 
letter. 

(i. In September, pai^e 421, Mr. h\ Ik Manson, Con.servator 
of Forests, in repb’ to nu' letter drew attention to a ver\ important 
fact, 7 '/,:., that in the ca.se of most fertilization of the ovules 

takes place some time after the i)ollen has been shed. 

7. I was not satisfied with Mr. Manson s letter, as I still 
could not understand wh}’ ovules of Finns lon^in)lia cones should 
take one ) ear to be fertilized. I also found it difficult to under- 
stand wh}' cones of Finns lon<iifolia should get brown or \’eliow 
and deca}’ed in the first } ear, and then in the following one, as the 
male catkins ajijiear and tlie pollen begins to be shed, that the 
female cones become green and grow in two months or so to tneir 
full size and tlien turn brown and ripe and shed their .seeds in May 
of each }'ear. 

I had showui .some t)f the small cones at the top of the shoots 
to Dr. Butler, Cr} ptogamic Botanist to the Government of India, 
and asked his opinion, and he said he thought it might be due to 
some in.sect, but that it had nothing to do with a fungus. 

1 continued my observations till Mr. E. F. Stubbing, Forest 
Entomologist to the Government of India, returned to Dchra 
from furlough. I took .some of the small cones to him for 
micro.scopic examination on the 14th September 1904, and he 
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examined the cones and found three .t^rubs in one of these so-called 
cones. The grubs were found at the base of the scales where 
they were yellowish. Mr. Stebbing said that the cone was 
a gall or false cone. I took some of the false cones on the 
29th September 1904, when they were about % inch long and 
about yi inch diameter, and put them in an insect-rearing box 
covered with muslin cloth and labelled them. These cones came 
to nothing and dried up in course of time. I took others again 
on the 24th October 1904, they being then about % inches long, 
about inches diameter, with swollen scales of irregular shape, 
'viz., in some places these scales were very thick and in some 
places the scales were of the same size as on the 29th September. 
On the 29th November 1904, four flies issued and a number 
of grubs came out of the cones and turned into cocoons in 
about two (lays. On the 29th November 1904 I took a number 
of the.se galls and placed them in the insect-rearing boxes. On 
the 5th December 1904, lots of grubs came out as the galls were 
opening and many of the grubs turned into cocoons on the 6tii 
December 1904, that is, in two days only. 

I had also numbers of these cones enveloped in muslin cloth 
bags on the trees, and the grubs came out of the galls in the same 
manner as in the boxes and formed c(-)Coons on the cloth and galls 
itself but not in the galls. 

The flies began to issue from the cocoons on the 28th 
February 1905 and continued to issue till 19th March 1905. These 
are of two kinds, one with yellow legs and one with colourless legs. 

In conclusion 1 beg to .say that these galls of P. longifolia 
are formed on the needles and on the tip of the flowering stalks, 
and ncU in the male flowers. Fig.s. 12, 13 and 14 of my article 
in the Indian Forester for July 1904, page 108, will show that 
these so-called cones began to form when the male catkins had 
disappeared and the ncedle.s had begun to form. The real cones 
are to be found at the base of the flowering stalk and close to the 
male catkins, as figs, i, 2 and 3 show. 

8. The first apfjearance of the real cones of P. longifolia, which 
are then green, was observed on the loth March, and by the 
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end of May they had nearly reached their full size but were still 
f^reen, that is, in about three months. The seed is collected in the 
followinjT May, as we have been doing during the last 20 years. 

In conclusion 1 trust the above note will finally set at rest the 
vexed question of the ripening of l\ longifolia cones. Mr. 
Stubbing has kindly promi.sed to write a note upon the insects. 


ON THE CECIDOMYll) (CECIDOMYIA (?) hv.) F(^RMING THE 
GAELS OR PSEUDO-CONES ON PINUS l.ONGIKOLIA. 

HY K. 1*. STKHIHNG. 

Although 1 had followed the correspondence carried on in the 
columns of the Indian Forester on the subject of the ripening 
of the cones of Pinus longifolia, assuming the question to be rather 
a botanical than an entomological one I made no special study of 
the cones until Babu Birbal brought me some to examine on 
September 14th, 1904. I [propose to deal here with the results of 
that examination and with the di.scoveries which Birbal’s subsequent 
investigations, in which I was able to take part up to the end of 
the year, gave rise to. 

A careful di.s.section, on September 14th, of several of the cones 
failed at first to show anything in the nature of an insect within 
them, although the structures, whilst very far from being so 
obviously galls as is the case, c,g.^ with the Himalayan Spruce gall 
nevertheless certainly had not the a|)pearance 
usually pertainable to cones. Closer examination finally brought to 
light some minute colourle.ss grubs feeding in the mass of tissue 
which composes the.se structures. These larvcX‘ under the micro- 
scope proved to be very immature maggots, apparently di[)terous. 

This settled the question as to the real nature of the.se 
structures which had up to now been taken to be cones or aborted 
cones, and steps were taken by Babu Birbal to keep them and the 
trees bearing them under a strict surveillance. 

An examination of some of the galls the following month 
showed that they had slightly increased in size whilst the grubs 
were also slightly larger. Towards the end of November the 
larvae commenced to reach maturity, and at the end of November 
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and through the first week in December they were to be found 
leaving the galls and crawling to the outside to pupate. It was at 
the end of November that it was first disc(jvered that there was 
apparently another insect present in addition to the one responsible 
for the formation of the pseudo-cones, a h)'menopterous fly, 
evidently parasitic upon the gall-maker ; a fly issued from one of 
the galls. This fly will be alluded to at a later stage of this note. 
Habu Birbal obtained the real gall-makers at the eml of February, 
and 1 was able to determine them as a species of Cecidomyiid. 

Before dealing more fully with the life-history of this minute 
pest, as far as it is at pre.sent known, it will be necessary to describe 
the various stages of the in.sect obtained. 

CECIDOMYIA (?) sp. 

THE LONG-LKAVEIJ TINE ('.AEI.-I- EV. 

Larifa . — When examined in September the grub is a minute 
colourless maggot pointed at both end.s, with a few small tubercles 
on it. 

When full-grown the maggot is yellow to orange in ctilour, 
elongate-elliptical, flattish, the segments being set with numerous 
prominent tubercles ; length 47 to 5-4 millim. 

Plate XXXVII I, fig. i, shows a dorsal and ventral view of this 
grub. 

Cocoon and Pu/ya . — When full-fed the larva leaves the gall 
and crawls to the outside and pupates there, forming a glistening 
white cocoon of a curious close matty substance. Within this the 
maggot pupates, the pupal skin being yellowish to yellowish-brown. 
The outer surface of the cocoon subsequently changes to yellow ; 
length 3 2 millim. (Cf. fig.s. 1 a, i f.) 

small delicate greyish fly with black eyes, long 
antenn«x and very long legs. 

Head small, black, with prominent eyes ; antennae long and 
furnished with whirls of simple hairs. The thorax is blackish-grey, 
broader than the head and bears the three pairs of long legs and 
a pair of delicate membraneous wings which have only two main 
nervures in them, the upper being the stouter ; the halteres are 
long, the capitate body nqt being prominent. The abdomen is 
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fairly elongate, convex above, the first segments broadening 

out to 4th, which is broadest, and then constricting j)osteri()rl)' ; 
colour gre)'ish with darker markings above ; lighter coloured below. 
Legs grey and very long. Wing expanse 6 25 millim. 

The antenniE in c? are 24-joinled, in H i4-j<u‘nted, and shorter 
than in male. The male antennae* are curious in that many of the 
joints appear double or treble owing to constrictions in the joints 
themselves. Fig. i b shows a dorsal view of this insect, enlarged, 
h'ig. I c shows an enlarged antenna of the male and r d of the 
female insect. 

LlFK-ni.STORY, 

The eggs are evidentl)’ laid by the fly in the axils of the bud 
scales at the end of the shoot. In the long-leaved pine there is a 
terminal bud surrounded by 5 to 7 othfu'.s. Three, four, or more of 
these may have eggs (or an egg) laid on them in this way: 1'he 
l.n*v;e on hatching out com»nc*nce to feed in the green tissues and set 
U[)an irritation which evidently leads to the young needles swelling 
u[) and coale.scing, thus forming the young gall. In September 
these galls are barely half an inch in length b)' one-third in breadth 
( rvV/c fig. I e, which shows two of the galls ). Externally they have 
the appearance of small cones, the minute scales being narrow 
and triangular shaped, the beak bluntlv' pointed. Sections cut 
through them fail to show any .system of comp irtments, but 
mereU’ a mass of green resinous tissue of considerable density. In 
this mass the young larvic are living and feeding. At this peiiod 
the maggots arc only just visible to the naked e\ e. During 
October they increase in size, become ycllowi.sh in colour, and are 
to be found feeding at the base c)f the scales, ernbcddeci in a mass 
of turpentine. By the end of the month the larger of the galls are 
about ^4 inch in length, the .scales having swollen on one or more 
sides to a considerable extent, their ujificr margins turning slightly 
over and downwards. The cones are elliptical or ovoid in shape. 
During November the grubs conijflete their growth in size, and 
towards the end of the month commence to leave the cones. 
The.se latter are by now just under the inch in length and about 
4 inch in breadth, the size of course varying. The scales have 
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swollen up to such an extent that their upper edges have 
deflected completely downwards, rolling up oti to the under surface 
beneath {vide fig. if). A large amount of turpentine and resin is 
exuded at this period, the whole forming a sticky mass. The grubs 
now crawl out from the interior of the cone and proceed to pupate 
either on the gall itself or they crawl to any neighbouring dwarfed 
buds and pupate amongst the scaly needles or amongst the 
scales on the twig itself. This wholesale exit on the part of the 
grubs is a moat curious sight to watch and a peculiar feature of the 
life-history of this insect. It is doubtless determined by the fact 
that if they remained within the gall the mass of turpentine it now 
contains would on congealing ev'entually prevent the egress of the 
delicate flies. From Hirbal’s observations it apparently takes the 
grubs two days to perfect their cocoons, the external coating of 
which is not unlikely to be found to be some sort of exudation. 
The grubs began to issue from the galls on the 29th November and 
continued to do so until the loth December, by which date all had 
pupated. They moved about very slowly, seeming to slowly 
glide or slide along in the turpentine which coated the galls. 
These latter covered with the bright yellow grubs presented quite 
a remarkable sight. 

The first flies issued on the 28th February and continued to 
issue until the 19th March, the pupal stage thus la.sting some 
three months. 

The gall quickly dries up after the grubs have left it, but per- 
sists on the tree for a considerable time. 

The life of the fly after i.ssiiing is prohahl}' a very short one, 
and the eggs are deposited, as above-mentioned, clown at the base 
of the scales on the young buds of the year. 

Although, owing to Babu Birbal’s commendable persistenc)^ in 
continuing his investigations into the real nature of these cones 
(false cones as it turns out), we are now in possession of a 
considerable proportion of the life-history of this insect, indefiniteness 
still enshrouds other portions. We have yet to find out when the 
eggs hatch out and how long the larvae take to form the pseudo- 
gall. The long-leaved pine puts forth its new shoots in March in 
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Dehra, and therefore long- ere this the eg^s must have hatchetl and 
the yoiinjf larvae have commenced to feed upon and abort the buds 
containing the new needles. The curious point, however, is that 
if the larvre commence work, as is most probable, in April, how is 
it that the young cones are still so small in September, and also how 
is it that the maggots themselves arc so tiny in this month .> A 
possible explanation of the latter is as follows: — In the case of 
some cecidomyiid flies the females lay a few very large eggs, out 
of each of which comes a larva. This latter produces in its 
interior young larv.x* which, after consuming the interior of the 
body of the parent, esca[)c by making a hole in the skin, and 
thereafter subsist outside in an ordinary manner. Whether such 
a state of affairs applies to the P. longifolia cecidomyiid gall has 
yet to be ascertained. 

THK INSKCT 1»ARASITIC UPON THK P. LONGIFOLIA CKCIPOMVIA.* 

I have alluded above to the fact that two insects were found 
in the pseudo-cones. The second one proved to be a parasitic 
hymenoptcrous fly*** belonging to the family Chalciciidie. 

TRIGONOMKRUS SF. 

A small brilliantly coloured fly. Head metallic coppery- 
green with a brilliant irridcsccncc, eyes large, blue-black, antenn.x 
lO-jointed, dark brownish-black, thickly clothed with a short 
whitish pubescence, 1st joint longer than 2 and 3 together, scimitar- 
shaped, yellow, 2, ver)’ short, globular, 3, longer, broad, truncate at 
top, rest shorter than 3, subequal, except 9, which is slightly longer, 
truncate, 10 shorter than 9 and produced to a point at tip. Thorax 
metallic coppery with a brilliant irridescence and greenish sheen ; 
deeply channelled, rugulose, with a few large shallow punctures. 
Wings yellow and irridescent. Body dark blue-black. Under 
surface coppery ; body blue-black. Upper and under surface with 
€a sparse short stiff white pubescence. Legs canary yellow, pubes- 
cent. Wing expanse, 2 34 millim. 

Fig. 2 shows a dorsal view of this insect, 2 a, a side one, and 
2 b an antenna greatly magnified. 

* this fly has been very kindly identified for me by Col. C. T, Bingham as an 
undescribed species of Trigonomcrus, 
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Pupa . — Figure 2 c shows a dorsal and sitle view of the pupa of 
this insect. The pupa is whitish -yellow with black markings. 

IJKK-HISTORY. 

Beyond the dates of emergence of this fly and its evident 
parasitic nature upon the Cecidomyia we know little about the life- 
history of this useful insect. 

Babii Birbal mentions obtaining four flies from the cones on the 
29th November. As however only one of the flies was secured 
and subsequently identified, the rest getting away, the latter must 
be eliminated from the enquiry altogether. No further flies 
emerged until March, when they issued in conjunction with the 
Cecidomyia. I am quite unable to account for the emergence of 
the November fly, as it would appear, according to the dates of 
emergence of the others, to be quite abnormal, and moreover 
equally useless since in November-December there would cvidcntlx^ 
be no Cecidomyiid eggs or larva* for it to lay on or in. 

EXPLANATION OF PLATE. 

Cecidomyia (t) sp, 

l"ig. I. Dorsal and ventral view of larva. 

la. Cocoon. 

ib. Imago dorsal view 

ic. Antenna of male. 

id. Antenna of female. 

le. Branch (^f l\ longifolia showing two pseudo-cones in 
October. 

if. Side and front view of fully grown galls. 'Hie small 
white oval bodies .seen on the scales and on the 
spiny tuft to left are cocooils. 

Trigonomerus sp. 

Fig. 2, Dorsal view of imago. 

2a. Side view of r,amc. 

2b. Magnified antenna. 

2c. Ventral and side view of pupa. 

The sizes of the magnification.s, if any, are shown by small 
numbers against the figures. 
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I'HIC EIKKCJ’S OK rHE GRKA'r FROSTS ON J liF 
l ORKSrs OF NORTHERN INDIA. 

A NOTh, ON I IJK Kri KC TS OK TIIK ABNOKMAI. FROST ON THK FOR RS I S 

OF THK DUN. 

ItY K. R. STKVKNS, l.F.S. 

OFFO. Dl 1*UTV CONSKRVATOR OF FORKSTS, DKHRA DUN DIVISION. 

About seventy-five per cent of the forest-clad area of tlie J.)iin 
suffered considerably from the abivjrmal frosts durins^^ January and 
F'ebmary of thi.s year. 

The tlama^a: naturally varies much with differences in asoect, 
density ot the crop, and esi)ecially in elevation. 

Only the tree i,0()wlh on the higher slopes of the .Siwaliks 
escaped injury altogetlier, and during March and April before the 
outburst of the fresh flush of sal leaves the frost limit was curious 
1}' and sharpl)' defined by the dead and brown foliage of the 
greater mass of the forest suddenly giving place to a belt of green 
lining the upper slopes to the watershed 

With due regard to the varying intensity of the damage 
owing to the above mentionetl factors it may be said that all young 
woody growth with but a thin protective layer of bark has been 
(lestro)'ed. This refers to the sal and its congeners with the ex- 
ception of lia/beri^ioidcSy Dalbcrgia sissoo, Cedrda toona, 

and Midlotus philipphicnsis, which suffered no serious injury. 
Tims the twigs and thinner branches of the older trees have been 
killed, and these trees now i)resent a stag-heatled appearance with 
the new foliage covering the main branches. 

Foies from l to 2 feet in girth have been killed to within 5 t(^ 
15 feet from the ground, while those under 1 foot in girth have 
been killed to within a few feet from or down to the ground itself 
New shoots are now being freely sent out below the dead wood, 
which will result in a large number of pollards, and as regards the 
future qualit)' of the forest, this partial dying of the stem is the 
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most to be deplored : those stems which have been killed dovvji to 
the ground are now sending up strong shoots from the roots 

Coppice areas have naturally suffered very severely. 

Young seedlings in fairly dense forest seem to have mostly 
escaped. 

The injuries that the forests have sustained must represent 
the loss of at least lo to 15 years’ growth. 

ON THE EFFECTS OF THE FROSTS ON THE TREES IN THE 
SAHARANPUR FORESTS. 

BY E. A. COUR'JHOPK, I.F.S. 

ASSISTANT CONSERVATOR OF FORESTS, SAflAKANrUR DIVISION. 

In the early part of this year, 1905, the Saharanpur District, 
in common with all Northern India, was visited by a spell of severe 
frost, almost unprecedentedly low temperatures being recorded. 
The immediate effect of this on forest growth was seen in the 
withering up of the leaves of trees of almost all species. This was 
most noticeable at the low^er elevations, all the plains forests 
presenting a uniform brown appearance. From the foot of the 
hills, as the elevation increa.sed more green trees appeared until 
near the ridge the effects of the frost could be seen but slightly. 
Viewed from a distance this counter influence of elevation against 
the destructive effects of the frost was most marked, the green and 
withered trees appearing to be separated by a clearly defined line 
along the hill side. 

It was not until about May, however, that it was possible to 
form any correct idea of the extent of the damage. Then it 
became possible to see what trees were dried up completely, root 
and branch, what trees had been partially damaged, and what trees 
had escaped altogether. 

The effects of the frost on sal pbles, saplings and seedlings, which 
form by far the greater part of the sal slock in the Division, have 
been most disastrous. Even as the first effects were most noticeable 
at the lower eleyations, so here too the permanent damage proved 
worst, being mo.st conspicuous at Dholkhand, the central range of 
the Division. The seedlings have dried up altogether, the 
saplings have either dried from the ground upwards, in which 
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case arc sciuling out shoots from tlicir roots, or the\' have 

been killed from the crown down to a varying distance, in which 
case their boles are surrf»unded by a mass of cpicormic shoots, 
above which the dry stick which formed the leadinj^^ shoot before 
protrudes. 'I'lie poles are in very many cases dama^red in the 
same way. The older trees now show no effects at all. 

It still remains doubtful what the after effects of this dama^ije 
will be. It is stated b)’ some that when the dried part falls off, 
one of the epicormic branches will assume the lead, in which case 
aftca* a few }x\'irs ver\' little perceptible difference would be seen. 
Others believe that several of the epicormic shoots will assume 
the h ad simultaneously, thus causini^ a sort of pollard. 

The sal has been made the chief subject of this ncHe. as it is 
the most valuable species in the division, and naturall)’ more 
att(.‘nlion is paid to it. 

The other species suffered most in the rather open plains 
forests, .ind least where they were growim^' mi.xed with sal. A list 
showin.i^' the com[)arative dama^^e done to them is appended 
below. 

J'he effects of the frost in the coppiced areas is more evenly 
distributed over the Division. In all the more recenth^ felled 
areas the sln^ots of most s})ccies have been killed back, and new 
shoots are now appearini^. The damage will be imperceptible 
aftt:r a few years. In the older coppices there is, I think, very 
little permanent damage, onh' a few trees here and there having 
been killed. 

In .some j)laces this }'ear’s bamboo shoots have suffered and 
arc drying up. 

Atiother effect on the forest has been found in the absolute 
dearth of seeds of all kinds in the Dholkhand Range, while in the 
other ranges they are ver\' scarce. This is due, of course, to the 
fact that the inflorescence was killed at the time oi the fiost. 
For this reason, too, there is but a small quantity of honey in the 
forests this year, for, while probabU' many of the bees died fiom 
cold, the survivors have not found sufficient flowers foi the pio- 
duction of the usual quantity of honey. 
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The followinj^ is a list f»f those trees which lia\ c suffered 
most : — 

Sal ... ... Shorea robusta. 

( hilla ... ... Casearia toinentt)sa. 

l^ial ... ... Buchaiiania lati folia. 

A malt as ... ... Cassia fistula. 

Ainbasa ... ... Spondias niatii^ifera. 

Kharpat ... ... Gartij^a pinnata. 

IBhandair ... ... Zizyphus xylopyra. 

Kura ... ... Holarrhena antid\'senlerica. 

Jin^an ... ... Odiiia vvodier. 

Tile following have suffered in a less dej^ree : — 

Khair ... ... Acacia catechu. 

Aonla ... ... Phyllanthiis emblica. 

Pula ... ... Kydia cals’cina. 

Dhak ... ... Hutca Irondosa. 

Tendu ... ... Diospyros tomentosa. 

Jaman ... ... P'u^enia jambolana. 

Shisham ... ... Dalber^ia sissoo. 

Haldu ... ... Adina cordifolia. 

Pipal ... ... F'icus reli^iosa. 

liargat ... ... P'icus bengalensis. 

NOTES ON THE EFFECTS OF THE SEVERE FROST ON ( EK J.MN I RKES 
AND SURURS IN THE AGRI-HORTICULTURAL GARDENS A'l EAHORK.* 

The effects of the severe frost were very noticeable on nian \' 
trees and .shrubs of large .size which hitherto have not l)cen afft*ct- 
ed, and many trees and shrubs suffered \'er\^ severely. 

The following trees and shrubs which ordinarily are never 
affected by frost were slightl)' damaged, but will recover : — 

Treks. Shrubs. 

Michelia champaca. Heliotropium, 

Pterospermum acerifolium. Artabotr) s odoratissima. 

Bursera serrata. ilibi.scus splenden.s. 

Saraca indica (a.sok). Sophora japanicimi. 

Coininii itated by tin* Ii)s|»ertor-(M*ntMal ol F'orests. 
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Tkkks. 

l^arrin^tonia aciitan^ula. 

Ficus rclij^iosa (pipal). 

IF acluxhiton aeon folium. 

13ombax malabaricum (siinal). 

Ficus iiulica (bor). 

Ibissia lati folia (mowa). 

Biilca frondosa (chichra). 

Aleurites inoluccana fbaliera). 

The f(»l}o\vin<,^ trees and shrubs which 
been slii^htly affected Iiave been killed 
ed : — 


SlIRlJHS. 

R < )n delet i a speci ( )sa. 

Jacaranda mimosifolia, 

C'estrnm nocturnum. banana]. 
Tabcrniemon tana c( )rf^>n aria 


in previous years have 
or very scrioiisU- dainat>- 


'I'kKK.S. 

Melia indica (neeni j. 
A(\L;le IV1arin(*los fbil). 
h'icus ela.stica (rubber). 
Slerculia alata. 
liii^a dulcis. 


Idle following;' have 
recover : — 
d'kllcS. 

Saraca indica. 

Ihirscra .serrata. 

Kik'elia ])innata. 

Dillenia indica. 

('roton lon^ifolia. 

Ficus roxbur^hii. 

Poiiji^^amia |j[labra. 

Ficus ^lonicrata (j^ular). 
Albizzia procera (safed siris). 
Cassia fistula (ainallas). 
Tecoma mollis. 


SlikUHS. 

1 1 id iot n )pi u in ( E lyq;! i sh ). 
Acal s pha of sorts, 
(derodendron infortunatum. 

„ odoratuin. 

C'oleas of sort.s. 

Hibiscus i^orn. 

(inielina parviflora. 


SUkUIJS. 

Urac.nena terminalia. 

Jdu maria of sorts. 

Plumbai;o capensis. 

( e.strum nocturnum. 

Jkauhinia vahlii. 

IViu^ainvillca of .sorts. 
Bauhinia alba. 

Ilibi.scus of .sorts. 

Ta ber n I e m o n t a n a d i c h o 1 o m a. 
J asm i n u m gra nd i flora. 

Foi n.set t i a [ ) u 1 ch e ri i ma . 


I resine of sorts. 

Allamanda of sorts. 

Iieen badl\’ danun^ed, but will exentually 
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TrKES. SllKURS. 

rterospcrmnm .icenToliinn. Dodonaca visc(xsa. 

Duranta of sorts. 

Hamelia patens. 

The following trees and .shrubs were unaffected b\' tlie frost 


Trees. 

Pistacia intc^errima (rhus). 
Cedrela toon a. 

Ihachychiton pojnilutn. 
Eucal\u^tus of .sorts. 

G rev i Ilea robust a. 

I'icus retnsa. 

Millinj^tonia hortensis (bakain). 
Putranjiva ro.xburj^hii (jiatazan). 
Sterospernuin suavec )lens. 
Platanus orientalis (chinar). 
Terminalia of .sorts. 

(.'amphora officinalis (kafur . 
Pinus lon^ifolia (clieel 
(/upressus of .sorts (saru). 

J uni perns prostrata. 

Thuja of .sorts. 

('eratonia silicpja. 


SlIRUl’.S. 

La^erstroemia rosea. 
Gardenia of .sorts. 

Ruxiis nepalensis. 

Rhamiuis utilis. 

Myrtus communis. 

Lii^nstrinn lucidum. 

M aR'n ( )1 i a ^ ra n d i fl o ra. 

S( )phora seen nd i (!( >ra. 
Callislcmon of .sorts. 

1mi en \ ' m u s j a p( > n i c u s. 
i^'lacourtia. 

Norimn of sorts. 

Jasminuin huinili (chainbcjli i. 


PIKE PROTECriON IN TMK M.ANDUI RANGIO, 
SURAT I)IS'rKl(.:j\ 

r.V K. M. UODO.SO.N, l.F.S. 

At the reque.st of the Honorary Ivditor, the followin^^ account 
of fire protection in the Mandui Range has been written, and will, 
it is hoped, prove of some interest, and possibl)- even ofu.se also. 

To begin with, there is nothing original in the sclieme of fire 
protection which has been successfull)^ applied to the Mandui 
forests, which is an undi.sgiii.scd copy of a system already inau- 
gurated in the Ikinch-Mahals by that energetic J'orest Officer Mr. 
W, A. W’allingcr. As was to be expected, however, certain details 
of the Panch-Mahals scheme, were unsuitable to Mandui, while 
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Fire Stations (Opposite Names). 
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the different circumstances of the latter place made it necessary to 
introduce new rules inai)plical)le, perhaps, to the Panch-Mahals. 

The for(‘sts of Mandui ar(i situated in the north-east corner 
of the division and are 41,^47 acres in extent. The {ground is 
hill}', the highest elevation heinj4 929 feet. The forests are chiefly 
mixed teak and hut pure leak, as well as ])urc is 



FIC,. I. THE 30-FEKT CUT I.I.NK SEPARATING Till?: 

FORFS'J FROM VI FLAG E LANDS. 

found in scune of the smaller western forests. Owin^^ to drought 
the blanks, which support grass and reeds, have of late }'ears 
become larger, and the forest, therefore, even more inflammable 
than formerl}'. Special measures, consequently, are a necessity. 

The present .s}’stem was started in the year i89<S. In order to 
facilitate its description a map of the fire-lines, fire-stations, and 
drum-stations is given. 

Karl}’ in October thousands of notices are posted up in the 
vernacular on trees at the entrance of roads or paths into the forest. 

* Kaiwal — fverythiiig except teak and bamboos. 
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These explain to the people exactly what acls, c:<aincctetl with fire, 
are prohibited by the Indian Forest Act and the rules thereunder, 
besides advisinj^ them to be on the safe side and not take fire- 
producing- material into the forest at all. In addition, the 
suhorflinates are constantly warniiii^ the people in their villages, 
on the road and at bazaars, so that any one [prosecuted j)leadin,i^ 
ij^norance of the rules would be simply laughed at. Kven con- 
tractors and their .seiwants are made to si<fn a statement that tliey 
understand the rules in force. Notices too, showiiiL: the punish- 
ments inflicted for breach of rules, and which rules were infrini^ed, 
are widely fuiblished. 

The next measure is a very important one, /.c., fire-tracing, 
most!}' around the forest and alon" roads and foot-paths 
in the forest This work has hitherto been started early in 
November, and finished, generally, bv Januarv' 1st. Owin^;* 
however, to the [)eo[)le beiiyi;- all enj^aj^ed in November in harvest- 
in^i;- their crops the Collector has decided that fire-tracing;- in future 
is to be started (.>n December 1st ; but if sufficient [people come on 
the work then it will still bc! [possible to have' the lines refidy by 
Januarv^ 1st. Man)' of the lab(purers are old hands, and coiise- 
i[uentl)' most of them arc well ac([uaintcd with fire- tracing;- work. 
Guide lines are cut first on each side and cross lines every lOO 
yards. When dry the ^rass, is burnt on a calm da\'. Acci 
dents are comiparativel)' rare. In December, as s(Pon as the ^rass is 
di*)' and fires become a real daiy^cr, ei^hl fire-stations on hi;^h hills 
are started. These cij;ht; stations collective!)' command a view of 
the wIkpIc of the Mandui fipiests. From Bilia Hill all the other 
seven stati(Pns and from each of the other stations two or more 
stations can be seen with a tele.scope. Two men, generally local 
inhabitants, are in charge of each station. 

They build them.selves a hut to live in and a platform up a 
tre(! tcp watch from. Very often their families accom[pany them. 
In the hut a large iron drum is kept. One man keeps a look <>ut 
for fires during the day from the platform, while the other patnpls 
the neighbouring fire-lines, sweeps up fallen leaves, burns them, 
and listens for the sound of the drum. Ihpth fire guard.s live in 
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Plate XXXIX. 



M. Hodgson, Photo, 


The Kalmoi Fire Stationt Surat Forests. 
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llie hut ;it nijj;;!!!. If a fire occurs, the man on watch in the station 
rolls out Ins drum and l)eats it. The fire ^uard patrollino the 
lines climbs a tree, ascertains from the smoke where the fire has 
occurred, hastens to the scene, and tries to find the offender and 
j)Lit out the fire. I'he beat j4uards at the nearest j^iiards’ liouses 
who ha|)|)en to hear the drum sounded beat their drums to 
assemble the villagers. 

'I'o insure the presence of at least one fire j^aiard on 
each hill the following; checks are in force. On Mondays, 
Wednesdays, and Saturdax's, at any time of the day, a beat 
Ljuard ^oes and hani^s up a certain ticket in the hut, brin^ini; 
down another, and haiyt;inq;- it up in the ipiards’ house the same 
day. On any day, but especiallx' on 'ruesda)'s, Thursdax s, and 
h'ridays, the J.)ivisi(.)nal Forest Officer, Sub-Dixisional h'orest 
Officer, Kani^er, Sub-Ran<^er, and Round Guard jiay visits and make 
certain entries in a book settled to a post in the hut. Sur|)ri.se 
visits are paid at nii^ht, too, occasionally. 

At sunrise a xxhite flai; is floxvn high above the platform ; at 
midday a red flag is [ilaced under this : at sunset the xvhite flag 
is removed, 'fhe Ranger has been supplied this sea.son xvith a 
fairix' priwerful telescope with xvhich he can check the flags Jin 
several, some times on all, the stations in one dax'. 

Hx’ means of these fire stations and drums the following 
advantages accrue : — 

(i) There is a gener d unwillingness to fire the forest, oxving 
to increased fear of detection. 

(ii Fires are seen and signalled without delay. 

(iii) Hcl[i is procured at once. 

Frobablx^ by far the mo.st important advantage is the preven- 
tion of delay. A fire in Mandui given a start of a few liours may go 
on for days in spite of all human effort. If, hoxvever, men are (piickly 
brought on the scene it is alvxaiys possible to prevent mucii injury. 

In addition to these measures the subordinates and villagers 
receive ever)^ encouragement and inducement to help the l)e()art- 
ment. Those who serve faithfully as fire guards for a season, and 
require permanent appointments, are given preference xvhen 
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vacancies occur. The conduct of all subordinates is carefully 
watched and noted with a view to giving promotion to the more 
deserving. The villagers, especially in years of want, are allowed 
every reasonable concession. Patels who render ready assistance 
are rewarded annually with a turban worth about Rs. 4. These 
turbans are highly prized, and some of those who failed to earn a 
pu^s^grec the first )'ear they were given out succeeded in doing so 
the following year. If the villagers turn out very quickly when 
the fire alarm is sounded they are allowed a small wage. 



FIG. 2. — A 30- FEET CUT FIRE LINE SHOWING FIRE 
NOTICES ATrACHEI) TO A TREE AT 
ENTRANCE TO THE FOREST. 

Inducements are given in the form of free-grants for cultiva- 
tion and the right to cultivate a certain area, on payment, to a few 
]3ersons called lAirest Patels, in order to get them to live in Ujed or 
uninhabited villages, and help to protect the forest, more especially 
against fires, l^y the terms of the agreements these men have to 
relinqiii.sh their land, if called upon, within six months. 



£. M. Hodgson^ Photo. 

The cut Hre line between the forest and Karutha Inami village lands. 
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I'he following tabic is interesting, and shows the area burnt 
anniialh' during the last eleven years, together with the cost of 
protection : — 


Yeak. 

j An-a attempted 


Aiea actually 


1 to be proteeted 

aere.s. 

pi oteiried in 

Cost. 


; ill aeres. 

1 


acM'e.s. 



1 



Rs. 

1894-95 

' 4 b ^46 

16,374 

25.472 

C 3»4 

1895-96 

i 4 

12,166 

20,680 

».390 

1896-97 

1 41,846 

4, 1 00 

37.746 

*,233 


1 41,846 

i 12.6^8 

29, 2r 8 

1,441 

1 898-99 

41,846 

I 7.766 

34.080 

1.332 

1899 

I 41.846 

! 8,045 

I 33,801 

*.542 

1900 01 

i 41, <846 

! 1,964 

i 39.882 

2,286 

1901 -02 

1 41,846 

' 958 

4.^S88 

1 2,744 

1902-05 

41,846 

i.54« 

39.305 

2.841 

1903 04 

40.549 

804 

.59.745 

' 3 .. 367 

1904-05 

i 40.5^9 

1 

Ntl. 

40.549 

1 

2,602 


'I'he cost varies somewhat according to the season. On an 
average, if arrangements are to be reall)’ effective, it will amount 
to Rs. 2,500 a year, or about i anna per acre. 

Though the area burnt has, this .season, been 1 educed to nil, 
the system is still cafjablc furtlier improvement. Firstly, the 
cost of protection is rather high, even if the results appear 
satisfactory. I'his could be reduced by clearing the fire-lines of all 
trees and bushes. At pre.sent the outer 100-foot line, which 
separates the Mandui forests from the annual conflagrations in the 
neiglibouring Haroda State forests, and a few of the others, mostly 
outer lines too, have been cut But those on which trees are still 
growing become, quite early in the season, covered with fallen 
leaves, and need constant labour and expen.se to keep them clean 
and efficient. The time tiie beat guards and 16 fire guards can 
give to line-deaning is not enough without the occasi(»nal help of 
extra coolies. It must be remembered, too, that cut lines, as 
can be seen in Mandui any way, are .so much cleaner, and con.se- 
quently more effective, that the pre.sent lOO-foot inner lines could 
be reduced to 50 feet aiUir being cut for the latter width. This 
matter rests with the horest Department. 
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But there is one other point, and it is iii the liands of Gov- 
ernment. At pre.sent the forest villagers pay annas two per head 
for grazing for their cattle. If Government would be plea.sed to 
cancel this rlile, and instead to allow absolutely free grazing in 
any forest village in which in the previous .season there had been no 
fires, or on payment of Re. i per head if a fire had occurred, then, 
provided always the Forest Department does not relax its efforts, 
fore.st fires in Mandui would become a matter of past history. 

ExplanaiioH of the H lust rations. 

Plate XVII — Shows the lOD-foot cut line, ov^er 20 miles long, 
separating Ihitish from l^aroda State Forests. This line has never 
been crossed by fire. 

Fig. T — The 30-root cut line separating the forest (high growth) 
from gra.ss, bushes and .scattered trees in Ambapur Inami village. 

P'ig. 2 — The same fire line as No. 2 but showing notices hung 
up on a tree at the entrance of a road into forest. This road was 
also fire-traced, but as it had become covered with fallen leaves it 
would not appear different in a photo from the rest of the forest. 

Plate XXXIX — Shows the Kalmoi h'ire Station. I he big 
drum is shown in the foreground in front of the hut. 

Plate XL -Depicts the cut fire line between forest and 
Karutha Inami village. 

THE FORMATION OF VHE FORMS I' DEFARTMFN'F IN SIAM. 

HY W. V. L. TOTTKNIiAM, O.U.S.K., I.K.S. 

In 1895 the late Mr. Slade’s .services were lent to Siam 10 advi.st: 
that Government on Forest matters, and the following is a short 
account of the very valuable services rendered by him to Siam in 
connection with the formation of the Forest Department in that 
country. 

The greater part of 1896 was spent on tour, inspecting the 
more valuable forests, visiting the principal centres of the timber 
trade, eiupiiring into the .systems of rc.wenue collections, &c., &c., 
and a vast amount of information on all matters connected with 
Fore.stry in Siam was thus acquired. 
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On his return to Bani>kok he submitted a report to the 
Kin^ in wliich were embodied certain proposals necessary for the 
better protection of the forests, amon^ which was the formaticjii of 
a Forest Department, which was at once sanctioned, and Mr. Slade 
appointed Chow-KroiTi. The services of several other trained 
officers were then obtained from the Government of India, and the 
traininj^ of Siamese lads at once commenced. 

The principal trade beinj; in teak, the areas producing that 
timber were first taken in hand, anrl Mr. Slade’s Hurma e.^perience 
here proved of the greatest value. I'he ,£Treater part of the teak 
fvirests arc situated in the Laos States (N. Siam) which border 
on the S. .Slian States, Karenni and Indo-C'liina. 

Great trouble was e.vperienced in getting the Laos Chiefs to 
relinquish all claims to hereditary ownershi[) of the forests in their 
States, but Mr. Slade at last accomplished this, and the control of 
these forests was handed over to the Forest Department, each 
(diief receiving half of all royalties collected in the forests of his 
State instead of the whole, as hitherto. The issue by the (’hiefs of 
irregular permits to work teak was prohibited, but as a very great 
concession, to avoid hardship, permits issued befoic a certain date 
were exchanged for leases ratified by His Majesty, and work thus 
legali.sed. 

One of the first steps taken by Mr. Slade towards the intro- 
duction of systematic forestry into .Siam was the drafting of a 
Forest Act. ddie difficulties attending legislation under extra- 
territoriality however proved insurmountable inasmuch as several 
years’ constant work would have been required to pass that A<'t 
into law while there were in existence many very pressing abuses 
which required immediate suppression. Legislation was at last 
effected by the issue of a .scries of Royal Decrees, and by this ver\' 
laborious means a somewhat [xx)r substitute for a F^orest Act was 
gradually built up. 

One of the first of these decrees prohibited the girdling 
or felling of undersized teak trees, and thus an end was put 
to an enormous trade in p<)les and saplings which had not onl\^ 
endangered the future of a very considerable number of the most 
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valuable teak forests but threatened the extermination of teak 
over large areas. 

Decrees were issued later (i) prohibiting the girdling or fel- 
ling of teak except under a lease ratified by His Majesty ; (ii) 
dealing with the defacing of marks and supermarking; (iii) regu- 
lating the use of private hammers ; (iv) prohibiting the removal of 
timber without property marks, &c., &c., and thus the most urgent 
measures for a proper protection of the forests and control of the 
workings were established. 

In the meantime the old foi*m of lease proving unsuitable and 
inadequate, a new form was drawn up under which the minimum 
girth at which trees could be girdled was considerably raised and 
provision made for the imposition of fines for destruction of timber, 
&c., &c. After innumerable lengthy negotiations Mr. Slade got the 
principal lessees to agree to exch.'inge their leases under the old 
form to the new form, and their e.Kample was largely followed by 
the smaller lessees. 

Mr. Slade having organised the various establishments of the 
]'"orest Department and split up the country into divisii>ns, a 
systematic survey and examination of the forests was commenced 
in 1897-98, and by the end of 1900 sufficient data had been 
collected to allow of a decision as to the future p(->lic)' to be adopted. 

This f^xaminalion confirmed what had been feared, namely, 
that the forests were being worked beyond their possibilities, and 
as leases fell in many large areas were in consequence closed and 
workings in areas which were reopened confined to the extraction 
of dead teak only, a condition of tlie renewed lease pre^viding for 
girdling by a Forest Officer only if the possibilities of the forest 
were not being worked up to. 

It must not be supposed however that Mr. Slade’s attention 
was only confined to teak ; (ui the contrary, every effort was made 
to encourage the trade in “ other woods,” and considering the 
inadequacy oi' the establishment these efforts were attended with 
very considerable success. 

The training of young Siamese lads in Forestry with a view 
to their ultimately being placed in resiionsible positions although 
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attended witli very many disappointments was i)ersevered in and 
took up mucli very valuable time. 

The follovvinj4 figures amply suffice to prove that the collec- 
tion of revenue had not been neglected and that the new systems 
introduced by Mr. Slade were successful : — 

Rkv. Kxp. Surplus. 

Rs. Rs. Rs. 

*^^^97-9^ 6,36,000 3,11,000 3,25,000 

1900-01 i3,SS,ooo 3, Si, 000 10,07,000 

To fully appreciate what this increase means, however, it must 
be remembered that in<u'e than half of the area of forests originally 
worked had been closed, the minimum j^irth raised, and a trade 
which |)rodiiced a very considerable revenue crushed (/. e,, that 
in teak poles). 

'fo effect the above in thi.s very short space of time .would 
under the most favourable circumstances l)e extremely creditable, 
but when the innumerable diificulties which beset Mr. Slade at 
everv turn are taken into consideration it may be understood that 
it could only have l)een accomplished lyv the most extraordinary 
tact and perseverance as well as the devotion of his whole enerj^ies 
to what must s(^ often have seemed not only an impossible but a 
thankless task. 

That 11 is Majesty to some extent appreciated his efforts may 
be gathered from the fact that he was <(raciously pleased to create 
him a (Companion of the 111 class of the Order (»f the White Ele- 
phant of .Siam, the highest honour he could confer. 
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FIRE I'ROrECriON AND ()rHE:< MArFERS. 

THE ORIGIN OK THE PURE TEAK KORESTS IM THE Sl'KAT DISTRICT. 

In tlie Indian Forester for May 1905, Mr. (ilcadow cxprcsse.s 
the opinion that fires, rab, grazing and the action of man account 
for the pure teak forests in the Surat I 3 istrict. I respectfully beg 
to differ, and believe, like Mr. C. M. Hodgson, that the forests of 
pure teak and grass in Surat are a natural formation. Everything 
in this Division points to these fore.sts being governed by the soil, 
and n(3t by the people, for the fcjllowing reasons : — 

The Dang.s forests are overrun h)' fire not once but generally 
twice or three times in a season. The soil is deep, and natural 
regeneration, in spite of fires, good. Jiranches of leak as well as 
of rahval^ are extensively cut lor rab. Grazing is insignificant. 
Yet, in spite of fires and rab, there is no pure teak forest in the 
Dangs ; it is all mixed teak and raiwal. 

In the liulsar-Chikhli Range fires are very rare, rab not used at 
all, while grazing is moderate. Vet pure leak is found, but 
always on stony hills and ne^u'r (ui the dee[)er and richer soil 
found on the lower ground, where the growth is invariably mixed 
teak and raiwal or pure raiwal. The only hills are Parnera, 
Kuksar-Udwada and Morai-Balitha Chella, and the.se produce pour, 
stony soil, and are the only forests in this range that contain pure 
teak, naturally regenerated. 

The Mandui Range shows even still mc^-e conclusively that 
the growth is governed by the .soil. Up to the year 1851 the 
records prove that the local inlKibitants helped them.selves to the 
produce of the forests just as they liked. The injury done to the 
teak by chopping and hacking is evident in every forest, and 
proves that the villagers made no nice distinctions between Ro3'al 
and non-Royal trees, but did what was, under the ciicumstances 
to be expected — took exactly what they wanted. Rab is never 

* Rahval every thing except teak and bamboos 
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used ill Mandui, and rires have injured pure leak, pure ramnil 
and mixed leak and rahval alike, (irazinjr is not excessive. 
The main mass of the forest is mixed teak and rahval, but 
some of the western reserves, where the population is much 
denser, contain pure teak, others pure rahval. The pure teak 
forests are mvariably found on stony hills, the pure raiwal 
akvays on low-lyin.^ ground where the soil is deeper and richer. 
I'he largest of the pure raiwal forests is found in the Usked, 
Tadkeshwar, rogajiur, Mujlao and Dharampiir villages on low- 
lying or slightly undulating ground. The soil is rich enough in 
some places for field crops. But in Dharampur there is one small 
hill with poor, shallow stony soil where teak replaces raiwal. 
These forests are all near the town of Tadkeshwar, and are more 
pillaged than any other forest in the Mandui Range. Yet, with the 
single exception f)f the small hill in Dharampur, where the ‘poor 
soil is [Ku haps less unfavourable to teak than to raiwal, p?itr raiwal, 
and not pure teak, is found. I do not need to look far for further 
examples, of which there are many, but will merely mention the 
following cases in which pure teak and pure raiwal alternate quick- 
ly as the soil changes and m or clo.se to the same village. Thus 
the low, stonx' hills in Titoi and Kalibel produce almost pure teak. 
Mixed teak and raiwal are found on the better soils o:\ the lower 
ground in the latter village. The rocky hills of Kimdungra pro- 
duce nearly pure teak, whereas the rich .soils of Ladkua and 
Dadakui, close by, support a growth of practically pure rahval. 
There is not a single instance in this Division of pure teak on 
good, flat land, or of pure rahval on the rocky hills with a miser- 
able, brown, stony soil. 

1 think I have written sufficient to show that the dominant 
factor in settling the composition of the forest growth is .soil, and 
not man. 

E. M. lioiKl.SON. 

THE PkOrORriON OF STAFF TO REVENUE IN INDIA, 

In your .A|)ril number statistics of the forest area in Burma 
were given to prove the inadequacy of the forest staff. 
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I enclose a statement prepared on returns v\hich are now two 
years old but which is still interesting^ as showing a direct connec- 
tion betweei^ the strength of the staff and the revenue realised in 
the various Provinces. 

F. A. L. 
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thp: madras forest member’s tour in anantapur. 

I do not know if the “ printer’s devil ” is responsible for several 
inaccuracies in my letter published in the May issue, but 1 would 
request to be allowed to point out that I did not write that the 
surplus from grazing in this district had been from one-half to 
two-thirds of a lakh.* Not only docs the revenue from this .source 

* U»foi innately it is inipos.sible lo keep old MSS. They are destroyed as .'=oon as 
the number has appeared. It is diflicult, however, to believe tliat any printer’s devil 
could hv. responsiDle for such a wide deviation from the original .sentence as this 
implies.— Hon. Ed. 
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not reach half the smaller of these figures, hut also it is practically 
impossible to say what the expense is, since no special establishment 
is maintained for this purpose. I said that the surplus under all 
heads had been from half to two-lhirds of a lakh of rupees-^ 
which is a very different thing, and which is a figure that, I 
consider, gives a very unreal view of the needs of the district. A 
paragraph on page 245 in the present issue (May) in the article 
headed “ horest Administration and Revenue-making” is in my 
opinion very h propos of this district. I also said that the 
exi)enditure incurred on fencing would show to the ryot that the 
Forest Department was trying “ to justify its existence.” Whether 
by fencing it is grappling with this question in an enlightened 
manner, was not a subject raised b)' me. From the r\’ot\s point of 
view there has onl)’ been seen a considerable revenue raised and 
no attempt made to grapple with the reply always given texthem 
“ If we do not reserve the hill it will very soon be absolutely bare.” 

wth Jhui\ 1905. B. H. Bari.ow Poolk, 


REVIEWS AND TRANSLATIONS. 

PROGRESS REPORT ON THE FOREST .ADMINISTRATION 
IN THE PUNJAB FOR 190304. 

Even .with si.x million acres of forest land still on its books 
the Punjab P'orest Department cannot view the steady shrinkage 
of the area under its control without misgivings. Nearly ijOjOCX) 
acres were alienated during 1903-04 largel)' for colonisation 
purposes, and at present there are no indications as to where 
this is going to end. Irrigated colonies are no doubt a good 
investment, but the effect of the total destruction of forests in 
their vicinity cannot be adequately appraised in currency ; 
the supply of timber for agricultural implements and house- 
building, of firewood, and the provision of grazing grounds 
for the large number of camels' in the districts of Montgomery 
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Shahpur, and Multan, which arc the districts chiefly affected, 
are problems which the extinction of forest j^powth brings 
prominently to the front. The establishment of cotton-gimiing 
mills, too, will produce a steady and extensive demand for 
firewood which cannot be met. 'I'he problem has been partly 
.solved 1))' proposals to form irrigated plantations on the model 
of Changa Manga, and it is gratifying to note that ten years 
hence the P^unjab I^'orest Department is likeU^ to have an addi- 
tional 30,000 acres of irrigated plantations under its control. 
I'he adequacy or inadequacy of this provision must be left to 
'the future to decide. 

As regards Working Plans, the Punjab must be considered 
well advanced, and beyond periodical revisions verx* little work in 
this branch remains to be done. 

The Local Government in its review noticed w ith regret the 
small expenditure (m roads and buildings during the x car, and 
the remark is more than justified b)’ the facts. With a gross 
revenue of i6y^ lakhs of rupees an ex|)enditure of a little over 
Rs. 23,CX)0 on communications and buildings cannot be termed 
liberal. rei)re.senting as it does rather under Rs. 2,000 average for 
each divi.sion, and, in all, only 1 per cent on the gross revenue. 
As the Loc' i Government pertinently . observed “the |)rovision of 
such communications and accommodatir)n is a sound investment 
and anyone acquainted w ith the forests of the United Provinces 
can bear this out. 

Forest crime showed a tendency to steady increase, especially 
in compounded cases, the figures for such cas(*s being 3,273 
compared with the past triennial average of 2,719. It is worthy 
of note that of the total number of cases compounded no less 
than 2,516 1 ekite to two divisions, Rangra and Raw'^alpindi, though 
the circle consists of twelve divisions in all. These figures arc 
striking ; the increase \way be due to increased vigilance on the 
part of Forest subordinate.s, but it is more piobable that these 
districts are over populated ; that their whole being depends on 
the Porests around ; that in the opinion of the people it is 
preferable to offend, and even be caught in the offence, rather 
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than attempt to do without the produce they require. If this is 
the case, the restrictions of the Forest Department would appear 
to be too severe and U) [)ress too hardly upon the people, and 
in consequence some modification of existing conditions seems 
to be called for. 

Year by year the demand for forest produce increases at a 
very rapid rate; during 1 903-04 nearly four and a half million cubic 
feet of timber was removed by various agencies — an increase of 
well over a million cubic feet on the figures of the preceding 
\'ear. It is satisfactoi)* to read that departmental operations for 
extracting timber are gradually being given up in favour of 
removals by j)urchasers. Taking the undermanned state of the 
department into consideration, and also the increasing bulk and 
com[)le-\it\’ of forest work in the Funjab, this change of policy 
is justifiable. It has its disadvantages, but provided the control 
is good and no long-term contracts are given, neither the forests 
nor the revenue sluaild suffer ; and, further, the most important 
object of all is partl)^ attained, namely, the freeing of the Forest 
Officer of some of that ever-growing mass of accounts and office 
routine, thus leaving him more time for his legitimate work — 
the study and application of sylviculture and the improvement 
of his forest estates. 

The Kangra resin industry, by showing a profit of nearl)’ 
Rs. 22,000 on the year’s working, has fullv’ established the 
fijiancial soundness of the undertaking, and the louest Depart- 
ment having accomplished this is now trying to transfer the 
manufacture to private enterprise. The financial results of the 
year are not the least striking proof of the )'car’s progress; with a 
gross rev^enue of lakhs of rupees and a net pn^fit of nearly 

7 lakhs no one will grudge the Conservator and his (dTicers the 
Lieutenant-Governor’s congratulations on a successful year’s 
work. 

Hut the burden of administration is ra|)idly apprcuiching that 
point when it will be no longer bearable b\' the present staff. 
With its twelve divisions, a forest area largely in excess of that 
in the United Province, and a gross and net revenue nearly 
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equalling those of the above province, the Punjab will soon have 
to face the problem of partition in its forest administration. 
That such partition will result in increased efficiency and increased 
revenue, few, who know the province, can doubt. 


THE CANADIAN KOKESI'RY JOURNAL. 

In the Canadian Forestry Journal we welcome most heartily 
the appearance of a new I'orestry periodical in the Empire. This 
monthly magazine is the outcome of a resolution passed at the 
fifth annual meeting of the Canadian Forestry Association, at 
which it was decided to found a periodical Journal to be devoted 
to the interests of the Association. 

We have read the first number with interest and pleasure, and 
gather that the objects of the Journal are to educate public opinion, 
to take an intelligent interest in the preservation and conservation 
of the forests of the country, to prevent further waste by heavy 
overcutting and wasteful fires, and to encourage planting-up 
operations. 

But whilst this would appear to be one of the objects of the 
Journal, it has another side — the professional one, and its scope and 
development in this direction will be eagerly watched by its 
contemporaries. The first article written b)' the Editor, Mr. R. H. 
Campbell, describes the reasons for the formation of the 
Canadian P'orestry Association and explains how the objects of the 
Association are to preserve to C'anada that vast wealth of finest 
which still remains to her in spite of the great devastation already 
committed in her forests. 

Other articles deal with Canada as a Field for Intelligent 
F'orestry, Forest Influences, A Glance at the Forest Conditions in 
New Brunswick and Forest Re.sources of the Labrador Peninsula. 
Some notc.s and reviews wind up the number. Altogether 
the Journal is a bright little periodical of some 50 pages and is 
illustrated throughout. We can confidently recommend it to all 
those who wish to kee[) themselves an fait with the progress of 
Forestry in the Empire. 



SHIKAR, TRAVEL, AND NAITIRAL HISTORY 

NOTES, 


A HOLIDAY IN CALIF'ORNIA, &c LKi riCkS FROM T2. 
i^Contittutd from pa^^e 346.) 

In the middle of December vve travelled from San Francisco 
to Victoria by sea. The passaj^e was wet and blustering. After 
San Francisco, with its typically American and, to use the late.st 
word, “ strenuous ” life, Victoria is a very great contrast. It is 
very English, and the climate is English too. We spent a month 
at Duncan’s, on the island of Vancouver, abf)Ut forty miles north of 
Victoria, and nearly every day it was wet, mist)^ and slushy. This 
was a great change from my experience only a month prev ious in 
the Colorado desert, when we slept out under the stars and there 
was no dew even. It is amusing to note how in each place the 
“ gup ” centres on one item. In the desert now being reclaimed 
the talk was all of “ water.” 

In C'entral C alifornia it was all “raisins ” and their prices ; a 
cent more or a cent less })er pound makes all the difference. 

Here in British C.T)luinbia it was all a c)uestion of “ stumps.” 
Nearly everyone’s idea was to clear away the nasty forest and 
make fields instead. And the chief difficulty lies in getting stumps 
out of the ground. 

Scattered about the different farms round Duncan’s, there are 
quite a number of young Englishmen learning to farm. These 
“Ciiiffins,” as we would call them in India, go by the expressive 
name of “Mudpups.” About ten miles up the Railway north of 
Duncan’s at Chemainus, I visited a saw mill said to be one 
of the largest in the world, capable of turning out 200, OCX) feet 
every day, or say the outturn of some 200 average logs. Having 
two band saws this would be 100 logs for each ; the speed at which 
the two steel carriages or saw benches carry the log backwards 
and forwards is certainly a revelation to one familiar only with the 
usual Burmese circular saw work. The woods being cut, Douglas 
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fir and spruce, rai^ht almost have been so much cheese. Ihe 
loj>s of course were hauled up out *>f the water on an endless chain 
armed with teeth and then travelled aloiii^ on rollers. A couple of 
huge teeth then shot up from below and pushed the log on to 
other moving rollers to cither the right or left saw log carriages. 
Here a regular “ Devil Hand ” with steel finger bars and a jointed 
thumb would .shoot up from under the floor, grip the log and place 
it in the best way for conversion. This “ Devil Hand ” alone does 
the work of at least half a dozen men aud much quicker too. 
One machine for .sawing planks and square edging had no less 
than 40 small vertical fixed band .savv.s. 

This .saw mill is on an inlet of the sea. Sailing ships can 
come up right alongside the mill. At the time of my visit, there 
were two, one for tlie United Kingdom and the other for South 
Africa. Saw dust and refuse is not allowed in the water. The 
furnaces, seven in all, are mo.stly fed with saw dust. This is often 
done automatically from above by endle.ss chain conveyors. Cdiips 
from the different planing machines are caught by strong air 
suction funnels placed above each machine. Refu.se not consumed 
in the furnaces is aU burnt in a special “incinerator.” This is 
boarded up high all n^und and the boarding all ke})t wet. f'he 
refu.se is brought up to a height by endle.ss conveyors and then 
shot over on to the burning pile. This is on a gridiron, and to 
prevent it being choked up with cinder.s, the latter are all carried 
away by a stream of water below on to a sieve outside. I'he ash 
and charcoal is here .shovelled up alongside, and the ba)' water thus 
sufl'ers no pollution. 

The timber being practically all cut green, there is a big 
building into which trucks of planks can be run in on rails and 
dried by steam pipes. 

l.abour in this mill consisted of white men for the most skilled 
jobs, Japanese for less important places, and C'hine.se for ordinary 
coolie work. 

Near Duncan’s 1 .saw a small country mill. The chief point of 
interest lay in the logs being sawn by circular saws and, where very 
big, by another circular saw above simultaneously. The.se .saws 
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also were clifferent from the usual Burmese kind in tiiat the 
teeth were inserted, and when worn out could be replaced by new 
ones. 

At Vancouver also I went over the biggest mill. The actual 
working in the forest is practically at a standstill during the 
winter. In California, however, near Santa Ouz, and again near 
the Yosemite, I saw some interesting points. Slide ways are made 
down the hill side by placing two smaller tree logs alongside each 
other. The good timber is slid down these to the main slides and 
down the latter to bigger roads. Along these last and more 
level places the logs are hauled along by a cable operated from a 
donkey engine. .Such a cable may be as much as two miles long. 
J'he big mills at Chemainus and Yosemite had further regular 
railway lines to bring the logs in. The Yosemite mill up in the 
hills takes its sawn planks down to the plains by floating them 
down a water flume some fifty miles long. 

I^rom Victoria we went by the C. F. R. to Banff. One of 
the most striking features is the extent and massive size of the 
snowsheds as a protection against avalanches. The countr\' in 
British Columbia, 20 miles on each side of the C. P. R. line, is 
under the Dominion Government. The forestry branch under the 
Minister for the Interior does now seriously attempt to keep fire 
out of this 40-mile wide strip. This should greatly improve the 
forest, which has been very badly burnt in the past. In time the 
new grovv^th or “ second-growth,” as it is often here called, should 
be a great protection against avalanches, and so save a large 
expenditure on snowsheds. 

At Banff we had the pleasure of swimming in a beautiful 
blue and yellow hot sulphur pool in the open air with snow all 
around and air temperature at zero. Winnipeg at our visit was 
cold even for the natives, temperature 30. ’ That with the usual 
cutting wind made one quite catch one’s breath. Even the police- 
men sported huge official furcoats and the horses’ noses were one 
solid lump of ice. At Montreal we spent a month with a nice 
steady cold fine weather varying from zero to 20’ K. So dry and 
bracing that after sliding your feet across the room your finger 
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could draw a spark from another person’s nose ; or if you touched 
metal, particularly copper, you got quite a shock. Brushing one s 
hair too was quite a trouble, since it would fly up again to the 
brush. 

In Burma men are now “enjoying” the hot weather. Here, 
St. Patrick’s Day in Quebec, the snow is just beginning to melt 
in the midday sun. 


EXTRACTS FROM OFFICIAL PAPERS. 

THE PROMOTION OF ROADSIDE ARBORICUL PURE. 

We have already drawn attention in these pages to the great 
importance of planting avenues along the roads in this country 
and to the apathy and neglect which this work meets with in 
many districts. Until within quite recent years the great opera- 
tions of the earlier administrations which gave to the main arteries 
of the country and most of the smaller ones the fine avenues now 
in existence had, doubtless in some measure clue to the increased 
facilities of travel following the introduction of railwa)'s, fallen into 
almcjst complete abeyance. Blanks in the great avenues due to 
the overthrowing of trees during .severe tropical storms or to their 
natural decay were not filled up, and the planting up of the many 
new lines of communication opened out was entirely neglected. 

We last year alluded to the fact that the Government of 
India had addressed Local Governments on this matter. A Reso- 
lution has now been i.ssued by the Department of Revenue and 
Agriculture dealing with measures for the promotion of roadside 
arboriculture. We welcome it alike for the far-sighted statesman- 
like policy it gives evidence of and for the incalculable benefits to 
posterity it is likely to result in. 

The Resolution commences by stating that the Government 
of India, having had under consideration the subject of the main- 
tenance of avenues of trees along roadsides in India, communicated 
to the Local Governments and Administrations in March 1904 
some observations which may be repeated here. The question, 
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they said, is one of real importance, because of the welcome shade 
afforded thereby to wayfarers, the substantial addition to the 
beauties of the landscape, and the initi'^ation of the discomforts of 
lonj^ journeys by road. The practice of planting avenues of this 
description was in earlier days as much a feature of British ad- 
ministration as the construction of the roads themselves, and some 
of the older ax eiiues on the main roads of India still supply the most 
agreeable of memorials to the taste and prevision of their founders. 
The practice has nowhere died out, and it is still hiirly widely 
though intermittently and unmethodically, pursued. In recent 
)’ears, however, great havoc has been caused in some tracts by the 
mutilation and cutting down of timber in times of famitie, and 
observatio?! tends to sbcjw that these ravages have been only 
partially repaired In other parts of the country the importance 
nf the matter ap[)ears to have been imperfectly kept in view, and 
from want of a sustained polic\\ money and effort have been 
wasted ; and in many places avenues, formerly in existence, have 
been allowed to disappear or to become disfigured by unsightly 
blanks. 

fhe Government of India have now ascertained from the 
Local Governments the arrangements at present in force in vari- 
ous provinces for the maintenance of roadside avenues. The 
opportunity is, therefore, taken to present a brief review of those 
sN'stcms now under contemplation. 

In Madras all ex|)cnditnre is from the local funds. The total 
length of roads in charge of the local boards is 27,61 9 miles, of 
which 16,566 have been provided with avenues, the total number 
of trees being three millions. During the past ten years 177 miles 
of avenue were planted, the annual expenditure being Ks. 96 ,ckx) 
and the income Rs. 1 17, OCX). 

In Bombay no detailed statistics are available, but as a rule 
on the c.xisting provincial roads good avenues exist where the 
ground is suitable. The want of funds checks the extension cjf 
I tee-planting. 

In the Central Brovinces and Berar 3,000 miles are still 
devoid of trees, out of 4,2CX) miles. The Public Works e.xpenditure 
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on avenues is to be ^radiialh' raised from Rs. 46,otx) to Rs. 90,000 
annually, while the District Councils are to spend Rs. 25,000. 

In Bengal 2,600 miles have been planted during the past ten 
years by the District luigineering staffs. 'I'he average exj)cndi- 
ture is Rs. 52,973 and the average income only Rs. 13,395. A 
comprehensive programme is to be drawn up on the lines adopted 
in the ('entcitl Provinces, and the Local Governments will decide 
the minimum expenditure by each District Jioard. 

In the United Provinces during the last ten years about 
1,300 miles have been added to tlie length planted, which now 
amounts to .some 8,000 miles ; but there are still some 20, coo 
miles of road of all kinds without avenues. l"he average expendi- 
ture was Rs. 81,000, and the average income R.s. 77,000, so that the 
net expenditure averaged only Rs. 4,000 i)er annum for the ten 
years ; and for the last five years tliere was actually an average 
surplus of Rs. 6,000. Working plans have been prepared for most 
districts. Arrangements are being made to appoint and train 
supervisors, and a new manual of arboriculture is read)' for 
issue.** 

In the Punjab the length of roads suitable for avenues, apart 
from those managed by the Canal Department, is 15,000 miles, of 
which 8,000 miles are fully planted. During the last ten years the 
addition made to the length of avenue has been 1,200 mile.s. 'J'he 
average annual ex|)enditure has been Rs. 2,63,000 and the average 
income Rs. 1,98,000 (but these figures include the results lor 
groves and plantations as well as avenues). ]6)r canal roads, the 
corresponding figures arc; Total length of rf)ad or canal, 8,000 
miles ; planted, 4,100 miles ; average expenditure, Rs. 1,07,000 ; 
average income. Rs. 85,000. The Province has a useful manual of 
arboriculture, and detailed in.structions have recenll)- been issued 
for .systematising operations for the preparation of working plans 
with maps, and for the training of supervisors. 

In the Noith-West Piontier Province good jirogress lias been 
made, the annual expenditure being R.s. 42,000 and the income 
Rs. 9,000. The Chief Commi.ssioner hopes to increa.se the 

* Ihis will l>c revifwccl in the September number.- H on. Kd. 
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expenditure and to provide training for the staff, toj^^ether with 
workinj^ plans. 

In Baluchistan, owin^ to the arid climate and indifference of 
the people, small progress is reported. The revenue assi^ners and 
[)ersons in recei[)t of allowances arc bein^ called upon to plant 
trees, while honours and rewards are to be granted to those who 
distinguish themselves in this useful work. 

In Ajmer-Merwara an improved system was introduced a few 
years ago with encouraging results. 

The Government of India, in reviewing these reports, sa\'s 
that the first, and in some respects gravest, difficulty in arranging 
for the extension of operations is the provision of funds. It is 
suggested that the net and not gross expenditure should be looked 
at, and that it is material to observe that tlie grant recentl)' made 
to District Boards from general revenues will enable them .to make 
better [)rovision for all these duties, including arboriculture. 
V^arious useful suggestions are then made as to the preparation of 
w«)rking plans, the planting of trees, supervision, etc. The Reso- 
lution contains the following paragraph : — 

“ It is essential that as far as possible the s^'inpathies of the 
neighbouring population should be enlisted in the preservation of 
the roadside trees. In the case of fruit trees, the produce of which 
is of little value, cultivators of adjoining fields should be allowed 
to take the fruit on the condition that they protect the trees from 
serious damage ; and when a fodder famine is prevalent judicious 
arrangements should be made to utilise the edible leaves of trees 
along the roadsides as fodder for cattle at reasonably cheap rates. 
This does not mean that the 'trees themselves shf)uld be heedlessh' 
mutilated or cut down, but that the temporary sacrifice of sylvan 
amenity may be gladly accepted in the interest of saving valuable 
animal life. The practice of lopping or otherwise injuring a 
beautiful avenue when preparations are made for the reception of 
a high Government official is particularly deprecated. As 
regards investigating the progre.ss made in roadside arboriculture, 
the Government of India are content to leave the Local Adminis- 
trations to prescribe such arrangements as the)^ think best.” 
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The Resolution concludes : — 

“ The Governor-General in Council believes that if regard is 
paid to the suggestions above put forward, and if due advantage 
is taken of the recent additions made to the resources of District 
Boards, the planting and maintenance of roadside avenues in this 
country will be placed on a far more satisfactory and systematic 
footing than heretofore. He trusts that in consetiucnce of the 
renewed attention which may now be expected to be devoted to 
the subject the ravages caused by neglect and famine will be 
gradually but surely repaired, and that the advantages, which the 
present generation has reaped from the energy and foresight of 
its predecessors, will be continued in even fuller measure to 
posterity.” 


MISCELLANEA. 

THE TEAK TRADE AND FORES'!' CONSERVAPION IN SIAM. 

It has been thought advisable by the Forest Department to 
make a statement in reference to the criticism contained in the 
report of Mr, Beckett, H. B, M. Consul for Chiengmai District, 
for 1902. That report seems to be based on the assumption that 
because in 1897 a certain amount of timber was being extracted 
annuallv', this amount is therefore the annual outturn of Siam 
which must not be diminished or the interests of British subjects 
will suffer. This view ignores the fact that a teak forest must not 
be regarded as a .source of production where the yield is propor- 
tional to the labour expended, and that it takes about 1 50 years 
tor a teak tree to arrive at maturity. 

The maximum material that a forest can produce is called its 
** possibility if the possibility of a forest is exceeded the forest 
tends to diminish in value, and at last arrives at a stage when 
further felling is impossible and the area must be absolutely clo.sed 
fora period that may extend to 70, 80 or 100 years. A teak forest 
is not like a field where in cases of impoverished soil a few cart 
loads of manure will repair damages. 
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Mr. Slade as early as 1897 ^(ave it as his opinion that tlie 
possibility of the forests was then being p^reatly exceeded, and that 
unless fellings were reduced the existence of the forests would be 
jco|)ardised. Since it was started the Forest Dei)artment has 
consistently endeavoured to reduce the outturn to reasonable 
limits. Yet what do, we find ? The number of logs passing 
l^lknam|)oh during the threeyears 1 897 -99 averaged roughlx’ 56,000 
logs, for the next three years 83,000 logs, and for 1903 no less than 
108,530 logs were measured for duty. J'hc average for the seven 
years 1897 — 1903 was ov’er 75.OOO logs a year, whilst the possibility 
of the Menam Yalley is ])robably well under 30,000 logs. In 1897 
the scramlde for timber had just commenced, every availal)le tree 
was being girdled and thousands of immature teak trees in the 
form of house posts were being extracted The then Conservator, 
Mr. Slade, did his utmost to stop this abuse which, thojigh not 
forbidden under the existing leases, was never aiUicipattid when 
the leases were issued. Then began the negotiations for the 
exchange of leases in the old form for similar leases in the new 
form ; in the latter many vexatious clauses were abolished and 
the leases were made far more workable. As a set-off to this 
the right of girdling was taken awaw The exchange of leases 
took many weary months to negotiate, and in the meantime 
girdling was going on everywhere with redoubled vigour, until 
in some of the smaller leased areas hardly a sapling was left. 
Mr. .Slade, therefore, gave out that further girdling during 
negotiations for the exchange of leases would be considered full 
justification for refusing to renew the leases when they fell in. 
'I'his had some effect, and the furious girdling that had been going 
on was diminished, but by no means stopped. In some of the 
small forests mostly worked by Neos girdling had to stop, for 
there was nothing left to girdle. 

The Borneo Co., Ltd., acting up to their declared policy of su|>port- 
ing the Government in every wa)', stopped all girdling, but another 
firm within three or lour months claimed to have girdled 180,000 
trees, of which nearly 60 per cent were reported to be undersized, 
/>., of a size that would never have been allowed to be girdled in 
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any forest under proper management . Mr. Beckett writes : 

“ though British firms had the power to girdle under 

their former leases, they generally refrained from doing so during 
the last two years of the lease in deference to the wishes of the 
Conservator of Forests.” This statement has been made before, 
and is a mistake ; the\’ stopped girdling because they were ordered 
tt), and it is in consequence of their having obeyed the orders 
that the}^ hold their present leases, which, as explained above, 
would not liave been renewed unless they had (jbeyed the ?)rder. 

Mr. Beckett’s criticism upon the Forest Administration may 
be divided into three heads — 

(1) Insufficient supplies of girdled timber; 

(Ilj The unsatisfactory .system under which new girdlings 
are now provided ; and 

(III) The closing of areas, hitherto scarcely worked, on 
which there are many thou.sands of excellent old girdled trees 
ready for felling. 

Under the first head the Department is in no wa\' to blame. 
It is well known that half the former areas were given tt) each 
lessee for six years with a promi.se that under t)rdinary circum- 
stances a lea.se of the remaining half should be granted on its 
expiry for a further six \’ears. T»welvc years’ uninterru[)tefl work 
was therefore guaranteed. It was estimated that (with few 
exceptions) the trees already girdled were far in exce.ss of the 
possibility for twelve years, and that at the termination of this period, 
even if no trees were girdled, a large proportion of the forests 
would have to be closed for long periods to enable them to 
recoup. It was not intended that any further girdling should be 
done on these half areas except in a few cases which will be dealt 
with later. 

The lessees were, therefore, in a position to count themselves 
the girdled trees standing in their leased areas, and by dividing this 
by, say, lo (for during the last year ofthelea.se of each half area 
their energies would naturally be devoted to extracting all heaped 
logs) they could ascertain the exact number of trees to be felled 
each year and they could arrange their staff, number of elephants, 
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etc., accorclin^l}^ 1'lie outturn would have been maintained at a 
normal figure andtweb e \’ear.s of .sustained work would have i^iven 
the lM)rest l)ei)artment time to frame \\(U'kin <4 plans for the whole 
of the forests. Until a w'orkino plan has been framed for a forest, 
an\' Forest Officer worth)' of the name must provide a margin of 
safetv and allow the extraction of le.ss than he considers the 
possibility of the forest. fhe working plans officer by actual 
countings on the ‘ground and by .studx in*^ the rate (jf growth on 
the area, etc., is able to fix the possibilitx' of the fore.st w hich uikUm* 
no circumstances can be exceeded w ithoiit damai^in^ the forest. 
I'he few exceptions which w'ere referred to above are the few 
lar^e forest areas in parts of which no work had ever been done ; 
in these there w’as still virj^in teak forest in which ^n'rdlin^s could 
be carried out with advantage to the forest and the revenue, 'fhe 
main object, then, of the half area leases was to reduce the. annual 
outturn to one-tenth of the actual number of {girdled trees and to 
^ive les.sees an oppoi tunit)' of dispo.sin^* of their establishments to 
the best advanta^^e. lias this been done? and if not, is it the^ fault 
of the Forest Department? It has not been done; firms have 
^^enerally arran^^ed to fell in the first half area almost the total 
number of t;irdled trees available for six )*ears' work within the 
first two years of the lease ; then, that their wairk ma\' not come 
to a standstill, the\' demand fre.sh ij^irdlings and |)rotest a^^ainst 
not hein^ allowed to fell the girdled trees in the second half areas 
that are being retained to provide them with work during the 
second period of six yt’ars. 

They continually use the argument of damage b)' fire to 
standing girdled trees, Io.ss of interest on revenue, etc., etc. 
'riiey may rest assured that the.se have not been lost sight of b\' 
the h'orest Deiiartment and they are infinitel}' preferred to the 

remedy .siiggc.sted, 77.C., the immediate felling of all girdled tree.s, 

the enforced girdling of sufficient trees to maintain an outturn 
based not on the possibilitv’ of the forests but on the aspirations 
of the timber firms, the speedy ruin of the w’hole forest area and 
the reduction of torest revenue to practically nothing. 
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But the Forest Depart inent in its endeavours not to cause 
injury to any one, even tlioui^li the forests may suffer, have 
consented t(j j^irdle two out of five marketable trees where such can 
be found. This is a concession to trade which is of questionable 
soundness from a sylvicultural point of view, and should be 
considered a very ^reat concession iiKlecd, impel illin^ the future 
of the Siamese administration and the maintenance of the 
yield. 

This brings us to Mr. Beckett’s second point - Unsatisfac- 
tory system under which new girdlings are provided. Past 
experience in l^urma and recent experience in Siam having 
shown the absolute fallacy f>f permitting wholesale girdling b)' 
lessees, even where this permission has been hedged round with 
rules and regulations, the alternatives were either to do the 
girdling departmentally or to permit the lessee to do it under 
certain restrictions and proper supervision. 

When the question of girdling in the renewed leases first 
arose the writer understood that there would be an increase of 
seven Europeans in the establishment, and on that understanding 
guaranteed to arrange for all girdlings to be carried out deparl- 
mentally. Difficulties arose, however, in ol)taining men, and as 
the existing staff was not even sufficient for the ordinary divisional 
work of revenue, detectif)n, survey, etc., etc., other arrangements 
had to be made. I’he following procedure therefore has been 
adopted throughout. On receipt of an application from a lessee 
for girdling, when possible, estimates of green marketable and 
dead trees have first been made by a h'orest Officer, the average 
annual outturn ascertained, and the stc :k of logs lying in the 
forest taken. The balance of trees required to be girdled to keep 
up a reasonable outturn was then fixed. Girdling having been 
thus i>roved absolutel)’ necessary, sanction was obtained fvo\y\ 
H. R. H. the Minister of the Interior. When Forest Officers 
have been available the girdling has been done by them with no 
limit but that necessitated by the number of trees required to 
keep up the outturn and taking into consideration the po.ssibility 
of the forest and s}'lvicultural requirements. Wlien no Forest 
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Officer has been available the lessee has been permitted to girdle 
up to a certain limit by approved ICuropean assistants of the 
lessee. 

This j^irdling is then in.spected by a Forest Officer, and if no 
breaches of the rules rej^ulating girdling have been detected, gird- 
ling up to a further limit is allowed, and so on till the number of 
trees required or the possibility of the forest is reached. This is the 
system under which trees are girdled, and it must not be forgotten 
that such girdlings were never contemplated when the half areas 
were first leased. The Forest Officers instead of framing working 
plans for the forests are occupied in girdling timber, and if this is to 
continue the staff must be greatly increa.sed. Mr. Heckctt writes : 
“ The Io)rest Department should now after sev-en years’ work 
be in a position to state with tolerable accuracy the total number of 
marketable trees now standing in the Menarn and Salween basins.” 
Has Mr. Heckett any idea of what this means ? To acquire the 
information means working plans for the whole of the forests of 
Siam. Does he know that after 50 years in Lower iiurma working 
plans are not yet complete, and that after nearly 20 years in Upper 
Burma the area under working plans is but a tin}' fraction of the 
whole area? And if this is the progre.ss in Burma with its com- 
paratively huge .staff, what length of time will elapse before the 
forests of Siam can be seriously dealt with by a .staff that is almo.st 
micro.scopic ? 

Mr. Heckett then [)roceeds to make what he calls a fairly 
accurate forecast of future outturns based on what he ct)nsiders 
six typical forests of Northern Siam. Unfortunate!}' the forests in 
question were by no means typical but were selected by the Forest 
Department on the representations of the lessees that they contain- 
ed the greatest quantity of marketable timber, and as most of the 
Forest Officers were inexperienced in girdling operations on scien- 
tific principles it was considered advisable to commence in forests 
where the stocks were sufficiently large to minimi.se chances of 
damage being done, througli ignorance, b\^ those operations. 

But let us examine Mr. Beckett’s figures a little more closel}'' 
and apply them to ascertaining roughly on what .scale girdlings 
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could be allowed. There are said to be 22,000 girdled trees and 
the following growing stock : — 

Over 6' 4" ... ... 17,000 

r/4" ... ... 1 8,000 

Under 4' ... ... 54,000 

A tree of 6' 4" has not attained its tnaxiinuin marketable v alue 
and the lowest limit of girth for girdling should be 7'. It is 
inipossible to say acxuratel)- what j)roportion of the 17,000 trees 
there are between 6' 4" and 7', hut let us arbitrarily assume 2,000. 
Then the number of s(»-called I Class trees, 7' and over in girth, is 
15,000 and the number of II (dass (/. e., 4' 6" to 6' 1 \ " in girth) is 
20,000. It is necessary to divide the 54,000 trees into two clas.ses, 
77.G'., 3' — 4' 6" and under 3'. 'I'his again must be an arbitrary divi- 
sion ; let us assume 24,000 are III Class and 30,000 IV Class : — 
Then our stock stands at I Cla.ss 1 5,000 trees. 

1 1 „ 20,000 „ 

III „ 24,000 „ 

J V „ 30,000 „ 

Now in an ordinary forest it takes 60 years for a tree to jri ‘>w to 3' 

M M .< •* M fioin 3' to 4' 6 ' ,, 

M M f> 4'^ •• •* M 4'b''to0' ,, 

M „ o 3<.> M M M 6' to 7' „ 

Turther, it is usual to allow that the following percentages of 
the different classes will survive to reach matin it\’ : — 

95/;' of the I Class 
o II . 

70% „ HI „ 

30% „ IV „ dominant and suppressed. V\'e have 

now .some rough data to go on. The “ revolution,” the period 
which must elapse before the IV Class trees reach rnaturiU’, must be 
160 ) ears, and the total slock available during that period will be — 


95% 

of 1 5,oco 

14,250 

« 5 % 

„ 20,000 

1 7,000 

70% 

„ 24,000 

1 6,800 

30% 

„ 30,tX)0 

9,000 



57,050 
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This will allow 356 trees a year to be girdh/d, but as the areas 
are so lar^e a proportion of these are bound to be solitary trees 
which cannot be girdled, and 300 would [aobably be an (Hitside 
limit. 

If this is the condition of the six finest selected forests in Siam, 
that of the others must indeed be bad. Were a working plan for 
these six forests to be framed, the prescriptions would probably be 
to alknv no girdling at all for the first “sub-period” of 32 years 
and to distribute the 22,000 girdled trees amongst these years, 
'i'he outturn would then be Jiboiit 700 trees a \'ear for 32 years 
after which the girdlings of 300 trees mentioned above might 
be increasefl t<) 4(X) trees a \’ear. Assuming Mr. l^xkett’s 
figures to be correct, in 1902 there were 11,000 girrlled trees, and 
the number of trees available for girdling during the period of 
160 years would be 67,500 (57,050 95/too of n,ODO) and the 
|K)ssibilil\' of the forests would be 422 trees [)er annum. But in 
1902 no less than 11,000 trees were girdled, or 26 years’ siippl)’, 
and thr possibility of the forests was thereby reduced from 422 
to 356 trees per annum. To restore the forest to its original 
state 58 N’ears of absolute rest are therefore required. And yet 
Mr. Beckett writes “ I'here is thus a deficit of 20,000 trees” 
(/.c., to be girdled within the next six years' “ if work is to be 
continuous.” 

riicsc are six selected forests, and to follow out Mr. Beckett’s 
views will mean girdling during the six years the whole of the I 
('lass trees as well as 3,000 immature trees imdej- 6' 4". rhese will 
be extracted in si.x \'ears, and then the forests will have to be closed 
for an indefinite ])eriod, and the traders will have to find pastures 
new. 

W. F. L. T()TT1':\ii.\m, 

MvITK\ IN.\, In the Si/t;// 

North Bl^rm.a. 
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REPORT ON THE WORKING OF THE CASUARINA 
PT ANTATIONS IN I'HE NELLORE DIS PRICT 
SINCE I899-I900* 

BY E. R, MURRAY, DISTRICT FOREST OFFICER, NELLORE. 

The accompanying^ statement shows the blocks which liave 
been worked since the introduction of the working plan in the 


year 1 899 1900:— 



Number 
OP com- 
partment 
worked. 

III 

“ft 


1 



Net profit per acre. 


Year. 

1 

N 

2 

3 

:3 

s 

K 

c 

1 

« 

c 

§ 

c 

1 

c 

E 

E 

1 

|g| 

'ol-2 

s * §■ 

3 o'rt 5 

Revenue realisec 

c 

'5 

3 

a 

0 

a 

M 

U 

Net profit. 

Net profit per tor 

Kemakks. 






T. W. 

U. a. p. 

R. a. p. 

R. 

R.a.p. 

R. a p 


1899-1900 .. 

5 

3 

4 

3 

7.858 05 

44.507 0 9 

1 1 ,985 0 0 

32 . 5 ** 

422 

81 0 0 

V of Dugarazpat- 
nam, III of Kotta- 
patuam, IV ofTam- 
minipatnam, and 
111 of Varini (197 
acres) were worked 
departmentally dur- 
ing this year. 

19001901 ... 

% 

4 

6 

3 

4. -173 35 

17.817 0 0 

6,747 0 0 

11,070 

8 6 

84 8 0 

Only compartment 
IV of Kottapatnam 
(131 acres) was 

worked deoartinen- 
tally during this 
year. 

1901-1901 .. 

A 

8 

5 

4 

».’05 J 5 

9,526 13 6 

2,295 *3 4 

7,330 

3 7 3 

77 * 6 

Only coinpattment 
IV of Dugarazpat- 
nam (95 acres) wa.s 
worked depart- 

mcntally during this 
year. 

j 903- 1903 

' 

,0 

1 

' 

... 

30,467 0 0 

340 0 0 

30,237 

295 

61 13 8 

Area cut, 317 acres 
Quantity of wood 
removed, 7,811 tons. 

igoi-igoj 

2 

7 

10 

10 

... 

3 >.775 0 0 

495 0 0 

31,280' 


87 2 1 

Number of acres cut, 
359 - 

Number of tons cut, 
not known. 

1904-1903 ... 

7 

7 

7 

9 

... 

38,000 0 o| 

... 


... 


Area sold, 354 acres. 


2. In the opening year of the operations, all four blocks, 


aggregating in area 397 acres, were worked departmentally, 7,858 
tons of wood having been trammed to the various dep6ts on the 
canal. This wood when sold realised Rs. 44,507, and as the 

^^Depailmeiit of Land Revenue, Madras, Forest Branch. No. 2, Superintendent, 
Government Press, Madras, 1905, 
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expenditure on workin*^ it out was Rs. 1 1,985, exclusive of establish- 
ment charges and cost of laying the tram lines, etc., the net profit 
was Rs. 32, 52^, giving an all-round rate of Rs. 81 per acre. 

In the following year, only one block of 131 acres was worked 
departmentally, the growth on the other three being sold as it stood. 
The result of the departmental operations was 4,373 tons of wood 
brought to dep6t, an expenditure of Rs. 6,747 having been incurred 
thereon, sold for Rs. 17,817, giving a net profit of Rs. 11,070 and an 
average all-round rate per acre of Rs. 85. The sale of the standing 
growth br(iUght in Rs. 9,485, or a net revenue of Rs. 36 per acre, 
the area sold being 262 acres. In the year 1901-02, one block was 
again worked departmentally, 2,105 of wood having been 

brought to dep6t at a cost of Rs. 2,296. The wood sold for 
Rs. 9,526, giving a net profit of Rs. 7,330, or Rs. 77 per acre, the 
area of the block being 95 acres. 

The remaining three blocks, aggregating in area 278 acres, 
realised Rs. 1 5,275, or Rs. 54 per acre. 

3. Since the year 1902 all the blocks have been sold as 
they stood ; in the first year Rs. 20,467 having been realised, in 
the next Rs. 31,775, and in the third, the current year, Rs. 38,000, 
giving net profits per acre of Rs. 62, Rs. 87, and Rs. 107, respect- 
ively. The somewhat low rate per acre realised in 1902-03 is 
partly attributable to the exceptionally poor growth in one of the 
compartments (No. i of Tamminipatnam) offered for sale, but with 
this exception the prices realised during the later years are, taking 
them all round, far in advance of those previously obtained, and, 
1 believe, are attributable, in a large measure, to the satisfactory 
working of the tramway as compared with former years. 

The larger profits can hardly be said to be due to the excep- 
tionally large or old trees sold in those years as the following 
figures will show : — 

The ages of the several blocks sold between the years 1900 to 
1904 were more or less uniform, the estimated outturn, after an 
actual enumeration of the trees in each block, being as follows : — 

Three blocks sold in 19CX)- 1901. —-Estimated outturn 3,500 tons ; 
price realised, Rs. 9,485. 
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Three blocks sold in 1901-1902. — ICstiivmted outturn, 7,000 tons ; 
price realised, Rs. 15,275. 

Four blocks sold in 1902-1903. — Estimated outturn, 6,000 tons ; 
price realised, Rs. 20,467. 

Four blocks sold in 1903-1904. — Ivstirnated outturn, 9,000 tons ; 
price realised, Rs. 31,775. 

F0U1 blocks sold in the current year. — Hlstimated outturn, y,400 
tons ; price realised, Rs. 38,000. 

Early this year it was said that there was a brisk demand in 
Madras for casuarina wood, but of this I cannot speak with 
certainty. It is probable, however, that the actual demand was no 
greater than in past x ears. 

4. Mr. Popert on the last page of his “ Note on (!asuarina 
Planting ” estimates the cost of a fully established plantation at 
Rs. 33 per acre, but the results obtained here during the past few 
years show that this estimate can be greatly reduced. It is not pos- 
sible to give figures relating to more than nine blocks, five of which 
were planted up in 1900-01, and the remainder in the following 
year, and which are, therefore, fully established plantations under 
the prescriptions of the working plan. I'he expenditure on the 
first five blocks gives an average cost of Rs. 31 per acre, a figure 
which is much the same as that given by Mr. Popert ; hut the 
next four blocks show only Rs. 20 as the cost incurred on their 
establishment, and there is reason to believe that even this can 
be further reduced. 

The details of the several operations which make up the 
aggregate of Rs. 2C per acre are — 


Preparing the land for planting^, dijifgiiijf wells, 

Rs. 

and planting 

a. 

P 

out (induding nursery charges) 

... ... 2 

12 

0 

First year watei ing charges 

... 11 

8 

0 

Second year watering charges 

... 5 

0 

0 

Third j^ear watering charges 

0 

12 

0 


Total ... 20 o o 

The average rainfall for the years 1870 to 1899 at the 
two recording stations on the coast ("Dugarazpatnam and 
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Krishnapalnain; was 3616 and 37*21 inches respectively. At 
the same stations, duriiv^ the three \ ears endin^q; 1903 the averajre 
was 38 32 and 41 inches. It may therefore be said that the years 
in which R.s. 20 per acre were spent were )’ears of normal 
rainfall. 

The rainfall having been normal, water was not more acces- 
sible, nor can it be said to have been less required during those 
years. Karlier planti?ig has, of course, produced better results, 
but the true answer to the (juestion is, I believe, a much clo.ser 
control, thati f(,)rmerly, over the expenditure. 

5. Hie estimated yield, as found by Mr. lV)pert, of a 
plantation c)ver ten years old, tons per acre, seems too high, 

'riie results of the wau king of the casuarina plantations in this 
district during the past four years give an average yield per acre of 
only 25 tons the average age of the trees in the several blocks 
felled over being very much nuire than ten years and this, I think, 
w'ill be found to be the more accurate figure. 

Accepting Ks, 3-8-0 as the average selling rate per ton, the 
figures wauild w^irk out as follows : — 

K.**. a. p. 

RfjviMiiUf ... ... ... ... ... 87 80 

Rs. a. j>. 

Cost <»t‘ plaiitinjif ptT acre ... ... ... 2o o o 

Interest at 5 per rout (or 10 yeai.s ... ... to o o 

Establisinnont i-liarges at 5 percent for 10 years ... 10 o o 

40 o o 

loial Net Revenue ... 47 8 o 

As regards value of tramway plant, Rs. 20,000 has, as nearly 
as possible, been spent on it up to date. The charge per annum 
max* therefore be put dowui at — 

Ks. 

First year — 

Intere>t at 3 per cent on R.s. 20,000 ... ... ... 600 

Depreciation at 4 per cent ... ... ... ... 

1,400 
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Second year — 

Interest at 3 per cent on Rs. I9,';oo ... ... ••• 576 

Depreciation at 4 per cent ... ... •• >• 76^ 

1,344 


Third year — 

Interest at 3 per cent on Kh. 18,432 .. ... ... 55* 

Depreciation at 4 percent ... ... .. 736 

i ,?88 


Fourth year — 

Interest at 3 per cent on Ks. 17,716 ... ... ... 531 

Depreciation at 4 per cent ... ... ... 708 


*.239 


Fifth year - 

Intere.st at 3 per cent on Ks. 17,008 ... ... 510 

Depreciation at 4 jnsr cent ... ... ... ... 680 

1,190 


Sixth year — 

Interest at 3 per cent on Rs. 16,32^ ... ... .... 4^9 

Depreciation at 4 per cent ... ... ... ... 652 

1,141 

Seventh year — 

Interest at 3 per cent on Rs. 15,676 ... ... ... 470 

Depreciation at 4 per cent ... ... ... ... 628 


1,098 


Eighth year — 

Interest at 3 per cent on Rs. 15,050 ... ... 450 

Depreciation at 4 per cent ... ... .. 5^0 


1,050 
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Ninth year — 

Interest at 3 per cent on Ks. 14,45c 
Depreciation at 4 per cent 


Tenth y(;ar — 

Interest at 3 per cent on Rs. 13,884 
Depreciation at 4 percent 


Total interest and depreciation for ten years is Rs. 11,725, or 
per annum Rs. 1,172. 

Assnminj:^ cost of tramway, first rotation, to he Rs. 1 1,725, the 
cost per acre is Rs. 3-2-6 nearly, 'fhe second and subse- 
quent rotations woukl cost much less, hut there would lx* ctnistaiit 
repairs, and somelhinj.^ must he allowed for replacin,t» machinery. 
The cost under this head may therefore be fairly placed ;it Rs. 3-S-0 
per acre. The total cost per acre inclusive of all charges is 
thertTore R.s. 43-S-o, l^ivin^ a net revenue of Rs. 44 per acre per 
annum. 


Ks. 

4.33 

1,009 

416 

55 .S 

97 ' 


RAM IK VC p sin FLAX.” 

F<>r the past number of )’ears flax spinners have been labour- 
ing under the disadvantages ol dear ami dirty flax crops from 
Russia, where the largest proportion of the fibre used in .Scotland 
comes from ; with the exception of the period of the South African 
war, when the demand from our Government for material for 
tents and covers w as veiy great, and w’hen the question of price 
was not the most important factor, but quich deliver)’, the past 
number of )’ears have been very poor )’ears for those engaged in 
this industry. Year after year the crop gets poorer in <piality, the 
old-fa.shioned method of retting the straw from the flax gels le.ss 

•Extracts from a note forwarded to the Hor:. Editoi- by Mr. I). Edwards Radcl^fle 
cf Stair, es, England. 
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attention in the hurry of the peasants to get their crop into the 
market and realised, or the crop is so late that a great part of it, 
either in the process of drying or retting, is caught by the snow, 
and does not therefore come to market until the following spring ; 
or a backward season makes the flax late in being pulled, and the 
water in which the flax is retted is too cold to do so properly or 
the seed is too poor in quality to produce good clean flax. We 
have also to consider . the old-fashioned methods of cultivation 
employed by the peasants. The chronic state of poverty, which is 
the rule rather than the exception, hinders them from properly 
manuring the land to produce better crops, so year by year the 
ground gets more unfruitful by reason of their inability to follow 
proper methods of cultivation. 

Such are only a few of the disadvantages under which flax 
spinners have to labour. We will now consider the prospects 
before ramie. 

If ramie were cultivated to such an extent that it could be 
imported to this country in hundreds of tons, then the long suffering 
flax spinners would welcome it and see in it theii salvation, and 
then no longer would be heard the wail of those who now speak of 
flax manufacture as a decadent industry. With the coming of 
ramie, a new era with additional industries following in its train, 
and the prospect of prosperity, would arise. 

Never has the textile world had an opportunity offered like 
the present. Cotton suffers periodically from causes brought about 
by unscrupulous gamblers whose tactics are fostered by our fore- 
fathers’ short-sightedness in not encouraging cotton-growing in our 
own colonies. Even now fully Soper cent of the cotton production 
is in one nation’s hand ; then there is the competition of France, 
Germany and America as cotton manufacturers together with the 
world’s increasing population requiring cotton faster than it can be 
produced. All this plays into the hands of cotton gamblers, and so 
we are periodically squeezed. Yet here again ramie can play the 
part of rescuer. The British Association brought out fully the 
enoimous hardships and losses our cotton operatives .sustained. 
The Chaiiman admitted 15 millions per annum loss, to say nothing 
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of the fearful misery to the starving operatives. Mr. Balfour 
pointed out that these evils were only to be avoided by a substitute. 
He illustrated his argument by corn. It was difficult, he said, to 
corner wheat as there were substitutes such as barley, rice, maize, 
oats and the like which, when wheat reached an abnormal price, 
were ready to take its place. This substitute for cotton is at hand 
in ramie ; the short noils, a by-product, are even better than 
cotton and could be utilised by the cotton spinners in case of 
shortage. 

Tlie Cotton Association is doing good work in fostering cotton- 
growing in our colonies, and it would do well to encourage ramie 
as well. It grows where cotton grows, and where it does not, it has 
a much larger field. There is an enormous opening for ramie, and 
our sugar and indigo planters, to say nothing of tea, which has 
reached over [)roduction, would find enormous profits in ramie. 
A report I prepared for the Government, evidence obtained from 
chambers of commerce, technical schools, professors, manufac- 
turers, brokers, spinners, weavers and others, may be summed up 
as “ There can be no two opinions as to the merits of this wonder- 
ful fibre; it could and would be used in vast quantites if regular 
supplies can be assured at fair and reasonable prices.” 

A FLowERiNti OK Dendrucalamus Hamiltonii in 
Assam. — Mr. V. H Cavendish, Deputy Conservator in charge of 
the Lakhimpur Division in Assam, reports in a letter, dated June 
9th, 1905, that the bamboo Dendrocalamus Hamiltonii has just 
flowered in a wholesale manner in the forests of that Division. 
According to report it is, he states, some 30 years since this 
bamboo was last in flower there. 

The Sale ok Divi-Divi Pods.— VVe have received the 
following communiciition upon this subject from Mr. J. A. Daly, 
Extra Assistant Conservator, Coimbatore Division, Madras : — 

There are 29 fruit bearing Divi-divi (Cjesalpinia coriaria) trees 
in the Government timber depot compound at Coimbatore. 
During 1903-04 they yielded 1,441 lbs. of pods, which were shipped 
through Messrs. Pierce, Leslie & Co. of Coimbatore to Eurojje, and 
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the net revenue per inaund of 25 lbs. was Re. 0-6-5* During 
1904-05 they yielded 2,100 lbs. of pods, which were sold to Messrs. 
Wilson & Co. of Madras, and the net revenue per inaund was 
Re. 0-10-5. 

From the above it will be .seen that it is more profitable to 
dispose of the pods in Madras, and that on an average 2 ^4 maunds 
is the yield of each tree per annum, which at the Madras rate 
fetches Re. i-io-o. 

On this basis of calculation an acre containing 100 trees 
ought to bring in a revenue of Rs. 162-8-0 per annum, which looks 
very promising. 

The Indian Field ” Shikar Hook. — We feel sure that 
many of our readers will be glad to peruse the following announce- 
ment, which we extract from the Indian Field : — As we announced 
in a recent issue, it is our intention to produce a third edition of 
The Indian Field Shikar Book, The misunderstanding that 
led to the withdrawal from circulation of the few remaining copies 
of the second edition, and regarding which we have already taken 
our readers into our confidence, in no way precludes us from 
publishing other editions of the book, provided, of course, they do 
not trespass upon the riglitg of Mr. Rowland Ward over such 
records of big game as he has already published and copyrighted. 
We propose to entirely recast the big game section of Ihe 
Shikar Book, and, while entirely doing away w'ith the tabulated 
matter relating to trophie.s, to give sportsmen all the records, but 
more especially those details of fine trophies recently shot and 
which must, after all, be of more interest than matters of “ancient 
history.” Since the publication of The Shikar Book we have 
received from sportsmen all over India hundreds of big game 
measurements and scores of details of trophies which have not 
hitherto seen the light of publication, and we are promised by 
several well-known shikaris much valued information under this 
head, which must make the book more useful than before. We 
appeal to sportsmen to a.ssist us by sending in details of fine heads 
recently bagged, together with measurements of tiger, bear, 
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panther, rhino, etc. Should the response come up to anything 
like our expectations, we should be able to bring out the third 
edition by next Christmas. 

Spruce for Wood Pavinc;. — There appears to be a reaction 
developing in favour of a more general return to softwood paving. 
Archangel and Baltic deals, suitable for this purpose, can now be 
obtained at reasonable prices, and there are many thoroughfares 
where the traffic is not sufficiently heavy to justify the extra 
expense of hardwoods. Spruce has hitherto Ixien barred for paving 
purposes on account of its refusal to absorb creosote, but we under- 
stand that by the Powell sugar treatment of spruce, blocks can be 
produced to meet all the requirements for wood paving in the way 
of seasoning, non-absorption and antiseptic character. 

A “Nerve” Discovery. — An intere.sting discovery was 
announced by Dr. Head, F. R. S., in an address on “A New As- 
pect of the Sensory Nerves” delivered to the Royal Medical and 
Chirurgical Society at Colombo a short time ago. Dr. Head said 
that he had the sensory nerves in his own arm divided, and 
watched the various sensations disappear. The nerves were then 
reunited by stitching, and the process of recovery carefully 
watched day by day. As a result he has discovered that there are 
two entirely distinct sets of nerves to the skin carrying different 
kinds of sensations. The first set convey sensations of pain, 
heat, and cold ; the second set carry sensations of touch, and 
enable us to localise our sensations accurately. The healing 
power of the skin depends entirely upon the first set. 

Nilciri Nettle P'irre. — Professor Wyndham R. Dunstan, 
M. A., P'. R. S., Director of the Imperial Institute, has submitted 
a valuable report upon a sample of Nilgiri Nettle 1^'ibre {Girar^ 
(iinia L€terophylla\ which was sent home to him. There have 
been many inquiries at the Indian Museum regarding the value 
of the fibre of this nettle, and Profe.ssor Dunstan’s report will, 
therefore, be all the more acceptable. The nettle grows in most 
Indian hill stations, and the sample sent home was obtained from 
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Darjeeling. Professor Dunstan states that the fibre is silky, of 
good strength, and possesses a remarkable length of 6 — 20 inches. 
Although prepared by the ordinary retting process and without 
chemicals, the fibre is valued at £20 per ton. 

A Ceylon Silk Difficulty.— An unexpected and unfore- 
seen difficulty has cropped up in connection with the movement 
for taking up the production of silk in Ceylon. The demand is 
now almost entirely for unpierced cocoons, for the turning out of 
which it is necessary to destroy the pupa inside. The unpierced 
cocoons fetch ten times the price of pierced ones. All life is held 
sacred in Buddhist beliefs, and the question is how far this will 
prove an insuperable barrier to the development of the industry 
in an island where so large a proportion of the population are 
Buddhists, The act of destroying the pupa would be in dis- 
tinct contravention of the Five Precepts, which prohibit the 
taking of even in.sect life. So strict, indeed. Is the Buddhist law 
in this respect that the priests are enjoined not even to destroy 
vegetable life. 
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FOkES'rKY TUITION IN BRITISH UNIVERSITIES. 

We have recently had the opportunity of perusini^ a most 
interesting Blue-book on tlic “Correspondence relating to the 
Training of Forestry Students.” The correspondence deals pri- 
marily with the training of the probationers for the Indian Forest 
Service, although incidentally the question of the prci)aration of 
men for forest work in the British Colonies is touched upon. 
The subject arose, as many of our readers will readily under- 
stand, owing to the decision to close Coopers Hill, whereby 
the forest branch of that institution was left homeless. Into the 
controversy which subsequently took place as to whether the proba- 
tioners should be trained, i\e., whether a Forestry College or Brandi 
should be founded, at Oxford or Cambridge or one of the more 
Northern Universities, it is not necessary to enter here, although the 
Blue-book has much to say upon the subject. We know now that 
Oxford was the Univ^ersity finally advocated by Dr. Schlich, and 
accepted by the Secretary of State as a tentative measure for the 
next three years. 

As the matter and entrance exarniniition now stand, the 
selection of Oxford practically confines the entrance examina- 
tion, as far as Cambridge is concerned at any rate, to the Sister 
University, for it is hoped theit men who have already done a year 
at that University and passed Responsions will compete. Although 
the Little Go of Cambridge will serve equally well it is held b\' that 
University, with probably a considerable show of reason, that men 
who have already pas.sed a year at Cambridge will not go over to 
Oxford, and therefore will not compete in an examination which will 
entail their going into residence at the Sister Institution. C ambridge, 
whilst not asking for the whole of the Indian fiuestry probationers, 
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held that equal recognition should be given by the Indian Govern- 
ment to both Universities, and that a Public Service should not be 
closed to the one by the formation of an endowed F'orestry Branch 
at the other. They wished any funds granted by the Secretary 
of State for India towards a Forestry College to be equally divided 
between the two Universities, and that they should be then left to 
work out their own salvation. It may be readily admitted that the 
Cambridge authorities had not grasped the full signifiancc of 
the matter and entirely failed to understand the absolute necessity, 
in the present state of forestry tuition in Britian, of the Indian 
forest probationers being trained at one spot and under one staff. 
But vdiilst we consider that this point admits of no contradiction, 
there are othets in the Cambridge arguments which we are pre- 
pared to view with the approval they merit and to give our warm 
support to ; for although, so to speak, groping in the dark and 
speaking without being able to advance any definite proof on the 
subject they were nearer to the truth than they were perhaps 
aware of. 

After a certain amount of correspondence liad passed between 
the India Office and the Sister Universities the Cambridge 
aiilhorities suggested that a Conference should be held to discuss 
the question at which representatives from both Universities and the 
India Office should be present. The Secretary of State readily fell 
in with this proposal, and the Conference was held at the India Office 
on the 2nd P^ebruary, the following members taking part : — Sir John 
P2dge, K.C., Chairman ; The President and Prof H. A. Meirs, P'.R.S., 
of Magdalene College, Oxford ; The Master of Gonville and C'aiiis 
College, and Mr. A. .K. Shipley of Christ College, Cambridge ; Sir 
Charles J. Lyall, K.C.S.I., C.I.E., Mr. T. VV. Holderness, C.S.I., 
Sir Dietrich Brandis, K.C.I.F., F.R.S., Dr. Schlich, C.I.E., P'.R.S., 
and Prof W. R. F'isher. 

At this Conference the question as to which University woukl 
offer the greatest facilities for the training of the forest probationers 
for the Indian Service was fully discussed. We are not concerned 
in this article with the somewhat lengthy arguments brought up on 
either side except in so far as they relate to the tuition of the subject 
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of forestry itself. On this point we cannot think that it would 
be in the interests of the Service in India to pass over in silence the 
amazing, for we can look upon it in no other light, dicta laid down 
and accepted by most of the Conference. It was stated, and two 
former I nspectors-General to the Government of India were res- 
ponsible for the utterance, that it would be impossible to find within 
the ranks of the Service in India men capcible of filling a profes- 
sorial chair of forestry. Whilst many of our readers will doubtless 
read this statement with incredulity the evidence recorded in the 
Blue-book unfortunately admits of no misconstruction. A few 
quotations may be given in support of this remark. Cambridj^e were 
pressing for equal recognition with Oxford, asking that the money 
the India Ofilce was prepared to spend upon the provision of an 
efficient forestry staff for the training of the probationers might be 
divided equally between the two Universities. To this Sir Dietrich 
Brandis replied that competent Professors of Forestry weie scarce 
in English-speaking countries at present, and Dr. Schlich continued 
by i)ointi ng out that he only wished to see the new departure 
through before retiring “ Some one,” he said, “ will have to take my 
place, but there are not so many men available, even in the Indian 
Forest Department.” That this evidence was accepted as a true 
representation fo the facts is evidenced by the remark of the 
Chairman later on. “ I think we might consider it” (/>., the question 
of establishing the forest probationers at Oxford or Cambridge) 
“ now on the assumption — I do not know whether that is decided — 
that we can only find one competent staff of men who have been 
trained in forests in India as lecturers.” The recorded evidence of 
the subsequent proceedings shows that this assumption was held to 
be the correct one, although Cambridge, without any real know- 
ledge of the real state of affairs, remained frankly sceptical upon 
the point. 

Now we venture to think that it is quite impossible for the 
Department in India to sit passively under the stigma thus put upon 
it. What do the statements re.st on ? The evidence of two men — 
men whom the whole Service reveres as practically the founders 
and creators of the Department in India — men who were each 
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respectively Inspector-General in their time, but men one of whom 
left India 24 years ago and the other 22. Not onl)^ were these men 
the creators of the Department but they alone are responsible for 
the tuition of the staff which now rules and mans it. Do they think 
so little of their own work as to hold the opinion that none of their 
former pupils are capable of succeeding them in the fulness of time or 
of filling professorial chairs in other Universities? Do they think 
that the Department has stood still for a quarter of a century, and 
if they think so upon what evidence do they base their opinion? 
Would, we ask, such evidence, after an absence of 20 — 25 years from 
a country siich as India, be worthy of acceptance against that of 
the Department itself. Each one of us knows that it is difficult to 
credit another man with the requisite capabilities for carrying on 
the work one is engaged upon, and yet what is the evidence of the 
world ? Ruthless it may seem, difficult to believe it may be, but it 
is inexoral>le. No one is indispensable ! We are ready to admit 
that in some respects, such as the formation of a Scientific Bureau of 
Forestry for instance, we have beei) backward, but the recognition 
of this fact has come from the Department itself and not from 
Home. 

But we are not here concerned with this aspect of the case nor 
with replacing the Professors of p'orestr)' who have so ably taught 
the subject at Coopers Hill and who are now proceeding to Oxford. 
We feel sure that the whole Department will join us in the wish that 
they may long ontinue in the position they occupy and superin- 
tend the theoretical part of the training of our recruits. We are 
not concerned with their position, but we do most emphatically and 
distinctly repudiate the statement that it would not be possible to 
find within the ranks of the Service in India a Professor —aye, and 
half a dozen -of P'orestry who would be capable of filling with 
distinction a professorial chair at Cambridge or any other British 
University who might wish to found such a chair. The contention 
admits of no cavil that forestry and the Forestry Department have, 
within the last decade or two, made strides in India which are 
quite beyond all power of recognition by those at Home and could 
only be realised by a professional forester after a length)^ tour in 
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the country. That the evidence of our former Inspectors-General 
rested on no such experience and could have been founded only on 
such casual visits as may have been paid them by officers on 
furlough is, we think, in itself sufficient to exonerate the Department 
from the grave stigma laid upon it, without any further remarks 
upon our part. 

In conclusion we would inform Cambridge or any other 
University possessing the will to found a Forestry Chair that 
the Indian Forest Service contains within its ranks in India 
men who, having received the highest professional training it was 
possible to give them in Europe, have kept themselves au courant 
with forest literature and forest matters the world over, and in the 
course of carrying out their own arduous duties in India have 
acquired a ripe experience which would enable them, should they 
care to do so, to fill a Forestry Chair with credit to themselves, to 
the Department which has educated them, and to the University 
employing them. 


SCIENTIFIC PAPERS. 


SOME INDIAN FOREST FUNGI. 

HV E. J. BUTLER, M B., K.L S. 

CRVP’rOOAMIC BOTANIST TO THE GOVERNMENT OF INDIA. 

To one interested in the lowly mushrooms and moulds India, 
at first, often comes as a disappointment. Before experience one 
pictures all tropical countries as teeming with rare and beautiful 
forms of plant life, and there is no hint that the fungi are to be, 
even partially, excluded from the scene. The reality is in many 
cases a cultivated plain or a paddy swamp extending as far as 
the eye can reach. Of fungi there arc few, and these often 
familiar crop pests. There are no moist woodlands as in Europe. 
The trees are mango groves, or palms clustered around the villages, 
or avenues of shade-trees bordering the roads. Even the jungle is 
too often dry scrub, the last place in which fungi could flourish. 
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The odour of decay is absent, fallen leaves are scarce, decaying; 
branches — most loved of fungi — are almost unknown. For in India 
life is too hard to allow of anything that burns being left to waste. 
There are, too, few old fences, or grassy slopes moist from the 
.shade of trees, or any, except rarely, of those other favoured spots 
to which the mycologist must look to gather his harvest. The 
reasons for this are simple. The population is very dense, with 
consequently a close cultivation of the land. Added to this is, 
in the parts to which I refer, a climate too dry for the greater 
part of the year and often too heavily flooded in the rains to 
permit of that gradual return to the soil of organic matter in which 
thi^fdhgi find their most favourable conditions of development. 
I can hardly imagine anything more unsuitable looked at from 
this point of view than the plains of Northern India from the 
Punjab to Behar or the bare uplands of the Deccan. 

But there are great areas in the continent, often away from 
the beaten track, in which all the.se conditions are changed. The 
region at the base of the Himalaya and the slopes of the hills 
themselves as high as the forest vegetation goes, much of South 
India, both the moister mountainous parts and the tracts along 
the coast, all of the Ghats, much of Lower Bengal and Assam are 
rich in fungi. In the forests fo the.se regions, amongst which 
are some of the most importaik in India, there is a vast amount 
of material awaiting collection, and there are few in India with 
such opportunities of helping a much-neglected branch of science 
as the officers of the Forest Department in these places. 

In the following notes reference is made to parasitic fungi 
only. The.se, though independent of decaying plant-food, getting 
their nutriment as they do from the living ti.ssues, find in the 
forest conditions of moisture and shade most favourable to their 
development. So far as my experience goes the parasitic forest 
fungi enormously exceed those of the open country in number, 
though their economic importance is less evident. 

That the study of fungi is a necessary branch of forest 
science need scarcely be remarked. Their importance in fore.st 
economy will be evident to . any one at all acquainted with the 
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work of German mycologists. The results obtained in that country 
are largely applicable to the rest of Europe. In India, how- 
ever, we can draw only to a slight extent on experience elsewhere, 
and there is, as yet, little to offer in its place. Even where the 
parasites are identical ihe trees on which they live are usually 
distinct, and it is at least possible that the mode of action differs 
with the different hosts. In the well-known conifer parasite, 
Foutes aFftosus, the extension by rlthouiorplis is a characteristic 
feature of its attacks on the deodar in the Himalaya, while these 
organs have not been described for the same fungus in Europe, 
either because they do not exist or, as Prof. Mayr believes, 
because they have escaped attention. In any case they can hardly 
be as well marked as in India. Hut it is probable that the majority 
of our parasites are entirely different to those of Europe and 
America, and the fact that a larger number of new forms have not 
been brought to light is only an evidence of our want of knowledge 
of the subject. 

I hav’e received several specimen of parasitic fungi on forest 
trees and shrubs within the past two or three years, mostly 
through the kindness of Forest Officers. Some of these have been 
the cause of very considerable damage, as in the cases of Fames 
annosus on deodar. Fames Pappianns on babul, Trametes Pini on 
Pintis cxcelsa, the Trichasporium on casuarina, &c. Others, such 
as the rust fungi of conifers and Ephedra and of the barberries, 
are of less account. Hut even the latter are often of great interest 
from their indirect influence on the diseases of cultivated crops or 
important industries such as tea and coffee planting. For instance 
rust on cereals has often been attributed to the fungi of the 
Himalayan forests, and there is no doubt that this view has 
influenced considerably those in India who have given thought to 
these diseases. The Rasellinias, fungi which arise in the decaying 
stumps of many trees, have proved a serious trouble in tea and coffee 
cultivation, giving rise to constantly expanding patches of what is 
known as “stump rot” in many estates, within which every bush is 
destroyed. If taken early they can be checked, and their preven- 
tion by a proper treatment of the tree stumps seems not beyond 
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the bounds of possibility. The forester who can devise a satisfac- 
tory and cheap method of destroying stumps after felling by 
burning or blasting, or who can show how to preserve a stump 
from rotting in the mass, will confer a real benefit on planters 
in India. From a disease of this nature, combined with another 
parasitic fungus, the cultivation of pepper on a large scale in 
Mysore, which is otherwise full of promise, has been prevented. 
Again, there is the remarkable group of host-changing fungi — the 
Uredinece or rusts — about whose life-history the late Dr. I^arclay 
has told us so much. Large numbers of these are known in India, 
in one stage only, and the other stages are probably passed on 
different plants. Some of these in the forests may be found to 
have a direct bearing on crop diseases. And leaving out of 
consideration altogether the economic aspect, the forests are 
full of interesting forms, capable of throwing light on obscure 
questions as the rhododendron rusts perhaps do in one direction, 
or of affording valuable materials for study. Our collections of 
Indian fungi are as yet very meagre. We do not even know the 
identity of the species which produce the phosphorescence notice- 
able in the forests in some places, nor completely the identity of 
the edible forms of India. If, then, Forest Officers whose locality 
offers them the opportunity can be induced to collect and study 
the fungi of their districts, both those injurious to trees and those 
otherwise of interest, a great advance in our knowledge of a little- 
known subject will almost certainly be the result. 

TRICHOSPORIUM DISEASE OF CASUARINA. 

The Casuarina plantations on the sand dunes of the East 
Coast are subject to several diseases. Some of these are due to 
insect pests and have been described in this Journal by Mr. 
E. P. Stebbing {Indian Forester, September 1903). One, how- 
ever, which I saw in the Chatrapur plantations with Mr. C. 
Fischer, I. F, S., in August 1904, is of a fungal character, and 
being one of those slow and steadily progressing diseases which 
may eventually become a serious matter, requires more than 
passing notice. 
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Attention appears to have been first called to the funf^us attack 
during Mr. Stebbing’s visit in July 1903. Amongst the dead 
trees, of which there were a number in the plantation, some were 
found with the bark raised up into great blisters, and eventually 
ruptured by the formation of a black powdery substance 
consisting of myriads of spores of a fungus. Enough of this 
|)owder was easil}' collected to fill a small box. It appeared on 
very few trees, howev^er, and the idea that it was connected with 
the disease ^\'as for a time abandoned by Mr. I'ischer. When 
we walked through the plantation only two or three instances 
were found, and the majority of the dead trees, of which several 
hundreds were seen, had perfectly normal bark with no sign of 
the presence of an}’ parasite. 

The trees died out in patches, of which two or three large 
and several smaller ones occur within the Agusti Nowgam plan- 
tation. No reason could be given whv' some parts of thiJi plan- 
tation were failing, while the rest flourished. But the examination 
of specimens collected during my visit and of others subsequently 
sent sufficiently explained the matter. A parasitic fungus was 
found within the central wood, which there can be little doubt is 
the cause of the disease. It is, curiously enough, apparently 
identical with that first found in the bark, some minor differences 
in structure and measurements being probably due to the different 
conditions of life passed buried in the wood, and that passed in 
the cambium where access to the outside world becomes possible 
b}' the rupture of the bark. Why it should sometimes remain 
internal and sometimes break out on the surface is not 
clear. 

In the earlier stages the trees look sound enough, even when 
the collar is exposed, except that many of the twigs are dead 
and clusters of withered needles remain attached to them, the 
whole appearance suggesting water-logging or drought. The 
extension of the dead patch from which the specimens were taken 
in a centrifugal manner up a sharp slope of the sand, which is 
here very deep, and the healthy state of the adjoining trees put 
these possibilities, however, out of the question. 
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The internal fungus was found in the specimens examined in 
a part or the whole of the wood of the collar, extending six or 
eight inches below the surface of the soil and a few inches above. 
It occupies tiie centre of the wood, reaching in one or two places 
to the vicinity of the cortex, but elsewhere separated from the 
exterior by an inch or more of sound tissue. It is not visible to 
the naked eye, but in some cases is accompanied by a discoloura- 
tion of the wood, visible on section. In some of the specimens 
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it was impossible to determine if the fungus were present or not 
without microscopical examination. The wood of many of the 
lateral roots i.s also discoloured, and where they enter the tap 
root their passage through the exterior tissues is sometimes 
distinctly visible as dark streaks. These lateral roots as well 
as the diseased patch of collar wood contain fungus hyphae, while 
the rest of the tissues are (}uite free from them. 
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The hyphai lie within the vessels and cells, boring their way 
through any intervening cell-walls. Both brown and colourless 
ones, belonging to the same mycelium, occur, in some parts the 
brown predominating, while in others only colourless can be found. 
In the smaller roots brown hyphae are rare. On lateral branches 
from the main filaments spores are borne at or near the apex in 
small clusters. They are at first more or less spherical and 
colourless, but later become oval and brown, falling easily and 
lying within the vessels. Their utility in this position can be but 
slight, for none were found in the smaller roots and decay of the 
collar sufficient to liberate the spores would probably take .some 
years. Unless the fungus also forms spores in the soil, its 
propagation is likely, so far as the subterranean form of attack is 
concerned, to be mainly vegetative by means of a soil mycelium 
e.vtending from root to root through the ground. The centrifugal 
progress of the disease from a few centres lends support -to this 
view. 

The destruction of the wood is not considerable. All the 
contents of the cells invaded by the hyphae are destroyed and 
a brown residue fills those which have had living contents, such 
as the parenchyma, giving rise to the discoloured appearance of 
the diseased tissue sometimes observed. Lignified tissues are 
but slightly attacked, and there is no change apparent in the 
walls of the fibres until a late stage. The effect of the fungus 
on the tree is greater than would appear warranted by the mere 
destruction of the living contents of the cells, and the physical 
result of blocking of the ves.sels with hyplue. It is probable that 
the death of the trees is largely due to ferment production, or the 
formation of some poisonous substance thrown into the sap, as 
happens in so many cases of the .sort. In the sugarcane red-rot 
for example the fungus Colletotrichuui falcatuni is often confined 
to one or a few internodes near the base of the cane, but the total 
crystal! isable sugar is greatly diminished by the action of a 
sugar-inverting ferment, formed b\' the fungus and acting on the 
sugar-containing sap. The greater part of the damage is apparent- 
ly due to this ferment. 
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The bark-rupturing fungus, first observed, produces far more 
striking effects. 

The bark is lifted from the cambium along the trunk into great 
blisters. by the formation here of a layer of densely woven hypha;, 
which produce spores in such abundance that the black powder 
composed of them is sometimes a quarter of an inch in depth. 
Later on these blisters rupture, raising the bark in loose sheets 



FIG. 2. — CASLTARINA .STKM ATTACKED 
RY TRICHOSPORJUM. 

and exposing the spores. The tis.sues under the spore-producing 
layer are invaded everywhere by hypha.‘, which are colourless in 
the outer cells and sometimes brown deeper in. Microscopically 
no difference can be observed in the mycelium of this from that 
above described, except that the portion from which the sporo- 
phores arise is invariably colourless. The spores in this case are 
also rather larger and their colour deeper brown. They are borne 
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on hyphcX of variable length and often branched, each brancli 
bearing a cluster of spores near its tip on the main axis or on 
short thick branches of the secondary or tertiary order. lh*anched 
sporophores of this type were not observed in the internal form, 
but the latter was much more difficult of examination and the 
spores were very rarely found fixed in situ. 

In the absence or rarity of the external mode of fructification 
and from the nature of tlie diseased patches, it is probable that the 
fungus extends through the upper layers of the soil from root to 
root. Hence the only suggestion for treatment which can be made 
at present is to remo\'e as early as possible all diseased trees to 
prevent the bark-destroying form, which appears to be of late 
appearance, from developing. The collar and main roots should 
also be removed in trees near the margin of the diseased patches 
as far as possible. Trenching might prove effective in checking 
progress, but further observations and trials are necessary before 
the efficacN' of this can be established. After clearing it will be 
unsafe to replant for some two years or so as the fungus is likely 
to persist for some time in the smaller roots which are left. 

This fungus possesses many points of resemblance in the 
bark form to another tree-destroying fungus found by Mr. Massee 
of Kew on mulberry trees sent him from Changa Manga, in the 
Punjab. The mulberr\' fungus which Mr. Massee named 'rricho^ 
sporiuui aterriviutn is also made manifest b\' a rupture of the bark 
from the cambium in which its spores are formed. The minute 
structure, however, differs in some respects, particular!}^ the size 
of the hypheX and the mode of origin of the spores, though the 
specimen which I examined from the Forest School Museum was 
not entirely satisfactory for determining the minute characters of 
the fungus. In any case the name Trichosporinm aterriutniu 
cannot stand since it has already been used by Saccardo for a 
species of Corda’s (^Syllogc fungorum / F, p. 28^). I have named 
the Casuarina fungus Trichosporiutu vesiculosum n. sp. and the 
diagnosis is as follows ; — 

Trichosporinm vesiculostcni n. sp. — Hyphae brown or C(dourless 
within the tissues or forming colourless cushions in the cambium ; 
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fertile hypha; colourless, i to 2 micro-millimeters in diameter, 
bearing clusters of spores inserted at or near the tip on the 
thickened end of the main axis or of secondary and tertiary 
branches, several on each branch ; spores sessile, ovoid, brown, in 
the mass black, forming a dense layer in the cambium fewer in 
the tissues, 5 — 8 x 434 — 6 for the external and 6 x 4)^ micro- 
millimeters in diameter for the internal. 

Parasitic on Casuarina equisetifolia^ which it kills — Chatrapur, 
Ganjam, India. 

Allied to Trichosporiuin nterritnum — Massee not Saccardo. 


ORIGINAL ARTICLES. 


THE EFFECTS OF THE GREAT FROSTS OF 1905 ON THE 
FORESTS OF NORTHERN INDIA. 

IV. — THE EFFECT OF THE UNPRECEDENTED COLD WEATHER ON THE 
FOREST VEGETATION IN MONTCiOMERV DISTRICT. 

RY GHULAM MOHAMAD 

EXTRA ASSISTANT CONSERVATOR OF FORESTS. 

(1) As the climate of the Montgomery district is dry and 
the soil is arid, the severe cold and low temperature of the past 
winter has very much affected the forest growth. 

(2) The usual time of opening of the new buds is the spring 
season, but owing to the severity of last cold weather the new 
shoots were a month late. As the trees did not produce new 
shoots at the proper time, the annual growth of the forest crop has 
been checked. Moreover, the trees have yielded no .seed, hence 
natural reproduction during the following season will be entirely 
absent. 

(3) The most remarkable effect of the frost has been that a 
large number of trees, especially those which have thin bark, like 
karil (Capiaris aphylla) have dried up. Acacia arabica 
(kikar), Prosopis Spicigera (jand), Silvadora (wan) have produced 
no seed at all. The growth of young plants and coppice shoots 
has been checked and many of them have dried up. 
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V ON THK DAMAOK PONE TO THE FOREST GROWTH IN THE PILIRHIT 

DIVISION. 

COMMUNICATED BY THE CONSERVATOR OF FORESTS, OUDH CIRCLE. 

The damage caused by frost in the forests of the Pilibhit 
Division in 1904-05 is far in excess of that in previous years. The 
species which suffered most are — 


Shorea robusta ... 

... (Sal) 

Terminalia tornentosa 

... (Assaina) 

„ belerica 

... (Bahera) 

Buchanania latifolia 

... (Piar) 

Idi^dlanthus emblica 

... (Aonla) 

Stereospermum suaveolens ... 

(Panel or) 

species which suffered least are — 


luigenia Jambolana 

... (Jamun) 

„ operculata 

- ( ) 

Wendlandia exserta 

(Birsa)‘ 

Diospyros tomento.sa 

... (Tendu) 


The sal suffered most in the open blanks which occur very 
frequently in these forests and are called “ Chanders.” In these 
Chanders the sal seedlings are annually killed back by the frost. 
In the ff)l lowing year the plant sends up coppice shoots, which 
are in their turn killed off by the frost. Occasionally a few of 
these shoots escape, and if they are fortunate enough to escape 
for several years, they grow up out of reach of the frost and so 
develop into trees. This year thefro.st destroyed, in addition to all 
the small shoots, all those which had escaped for several years, and 
in some cases sal trees up to 35 ft. in height were killed. Round 
the edges of the Chanders, where the young sal trees are generally 
protected from the frost, great damage was caused this year. 

The frost even penetrated right into the forests and killed off 
young sal trees standing under a fairly dense canopy. In many 
places the twigs of the lower branches of big trees dried up. 
The total absence of fruits of the Terminalia belerica, Phyllanthus 
emblica and Buchanania latifolia in some places this year is said 
to be the result of the frost. The sal does not seem to have been 
affected in this way, and has seeded profusely. 
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The damage b}' frost is more apparent in the southern parts 
of the Division. The northern parts, which are closer to the hills, 
have not suffered so much. 


' THK PATLI DUN. 

Mr. Hobart-Hampden has very kindly furnished the following 
information on the subject of our frontispiece, which is from a 
photograph taken by Mr. F. Beadon Bryant, Conservator of 
p'orests, showing the scenry in the IMtli Dun : “ The scene 

represents Boxar on the Rarnganga River at the lower end of the 
Prltli Dun in the Garhwal Division of the Western Circle, United 
Provinces. The Piitli Dun is a flat open plain bordering the 
Rarnganga from about eight miles above Dhikflla down to 
Boxar and is surrounded with sal forests. 


p:ffects of the eari hquake of April 1905 in 

FATEHPUR RANGE, KUMAUN FOREST 
DIVISION, CENTRAL CIRCLE. 

M. S. KAWAT 

FOREST RANGER, KUMAUN DIVISION. 

Though the effects of the earthquake which occurred on 
the 4th April 1905 have been on the whole alarming, yet it is an 
ill-wind that blows no one any good, and the shock has not been 
without benefit to some people. 

There is a place named Chaunsila, 12 miles from Naini Tal. 
Here the inhabitants annually incurred great difficulties in pro- 
curing a supply of water for drinking and other purposes. P'very 
year at the close of the winter season the water in the stream 
became less and less every day until by the beginning of May not 
a drop was to be found for two miles in each direction. Owing to 
tin's the people of some two or three villages yearly suffered great 
trouble and calamity, and it was due to this want of water that the 
P'orest Rest-hou.se was erected at Fatehpur instead of being built at 
Chaunsila. 
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This year whilst the rest-house was being put up at Fateh pur 
suddenly the great earthquake of 4th April 1905 occurred, and 
the shock removed the trouble both of the inhabitants and of the 
weary travellers who, marching through this area in the summer, 
could procure no water to quench their thirst for eight long miles. 
From the date of the occurrence of the earthquake a large amount 
of water has been flowing throughout the whole of the dry season. 

Owing to the same cause the volume of water in three streams, 
Deigaon Sot (Dechauri Range), Tilaur Sot and the Nehal 
(Fatehpur Range\ has been increased to about three times their 
original supply. I have been watching this increased supply 
throughout the hot weather, and I have hopes that it will continue 
permanently. 

Naini Tal, ^ist July 1905. 


CORRESPONDENCE. 

THE IMPROVEMEN r OF FORES f GROWTH IN BURMA. 

A StrcOKSTlON. 

Forest Officers, especially in Burma, are frequently reproached 
for devoting too little attention to operations having for their object 
the improvenfient of the existing growing stock. The reason of 
this neglect is of course the scarcity of trained men. 

Could not something be effected through the agency of those 
officers who are annually placed on girdling duty? In selecting, 
say, 5,000 teak trees, the girdling officer covers a large tract of 
country. If he were directed to carry out improvement fellings as 
he goes along, he would indeed be longer occupied, but the extra 
time would be well spent. At the same time a climber-cutting 
party under one or more foresters or guards should follow in his 
tracks in areas where the teak is infested with those pests. 

A girdling officer, after his day’s selection is over, is expected 
to examine 20 per cent of the girdled trees to assure himself that 
they will actually die. He could at the same time without extra 
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exertion see whether climber-cutting had been satisfactorily carried 

out 

Something might also be done to improve the growing stock 
when working plans are in progress in any division. In any case, 
when an area is being closely examined by a trained man for any 
purpose whatsoever, the cause of improvement fellings should be 
boriie in mind, and his services utilised to the utmost. 

H. K. 

GIRDLING OF MISCELLANEOUS TREES IN SAL FORESTS. 

The following additions to the results given by Mr. Channer 
in the July edition of the Indian Forester may be noted for the 
sal forests of the Duars: — 

A species which dies when lightly girdled — 

Mallata ... .. ... Macaranga denticulata. 

Species which do not die unless girdled heavily and the girdling 
renewed annually — 

Simal ... ... ... Bombax malabaricum. 

Patmoro ... ... ... Litsjea semecarpi folia. 

Mainakat ... ... ... Tetrameles nudiflora. 

What the final results of girdling are is often difficult to 
ascertain as heavily girdled trees are often blown down by storms. 
A patmoro in my compound of eighteen inches diameter, lopped 
and girdled six inches deep all round, leaving only a six inch 
diameter of wood in the centre, lived for over two years and has 
thrown out coppice shoots which are still vigorous though the 
main stem is now dead. 

F. T. 

THE VALUE OF BURNT ASHES AS AN AID TO 
GERMINATION. 

I should like to call attention to the report for 1903-04 on the 
Dumraon Experimental Farm. In this it will be seen that, despite 
the loss of nitrogen, the ashes from burnt cowdung produced 
better crops of paddy than any other manure — it was not so good 
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for sugarcane, but the fact that it was so suitable to one crop is at 
least a support to the theory of those who say that the burnt ashes 
from a forest fire are more useful for germination than the un- 
burnt decomposed leaves. 

Maymyo: H. Carter. 

i^th July 1905. 

ON CERTAIN IMPORTANT FOREST QUESTIONS. 

I have been much interested by the correspondence on 
Certain Important Forest Questions, and am encouraged tliere- 
by to make a suggestion. It is by no means rare for men 
in this country to take up some hobby such as local lang- 
uages, religion, botany, or shooting. This phenomenon must 
be familiar to all of us and is seen in the case of the Forest 
Officer at least as often as in the case of other officials. . That 
Government does not take advantage of this tendency is to 
be regretted. I thitik there will be no one brave enough to 
affirm that the present condition of the Forest Department 
with regard to quality and quantity of natural scientific talent 
is entirely satis^actor)^ I suggest that the precedent of the 
Army be followed. The Military Officer is allowed to go up for 
examination in special subjects such as signalling, transport, 
veterinary science, etc., and on qualif)’ing is distinguished by 
a special mark against his name in the Army List; we Forest 
Officers in a similar manner should be able to go up before an 
annual board for examination in botany, geology, entomology, 
survey, and perhaps other subjects, and on qualifying be distin- 
guished in the Civil List ; a man to be able to go up for examina- 
tion only after having been permanently appointed Deputy 
Conservator, and only in one subject at a time. A reward of 
Rs. 500 should be offered for qualifying in any one of these 
subjects, and the standard should be high so as to ensure a 
thorough knowledge of the groundwork and simpler parts of the 
subject, while considerable detailed knowledge of the science 
as applied locall)' might be reasonably expected. The passing 
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of “ Higher Proficiency” in the local language should be held 
equal to passing in any one of the special subjects. Moreover, 
1 suggest that the first and perhaps the second grade of Deputy 
Conservators be barred to all who have not qualified in at least one 
of these subjects, and the rank of Conservator to all who have 
not qualified in at least two. In lower grades consideration might 
be diiown to men who had passed and less attention paid to 
seniority. These conditions should not be applied at once, but 
enforced only on those coming out later while optional for those 
now in the service.* 

Then I think we should hear less of “ not a forester, only a 
botanist,” “unscientific foresters,” “worrying scientific bureaux,” 
“ quasi-commercial department,” and so on. Though that the 
department can perhaps be better described as more commercial 
than quasi (if by that modification it was intended to include 
scientific abilities and everything by which the commercialism 
was to be diluted) is to some extent I think to be laid at the door 
of that Government which ordered us to be stigmatised by such 
an epithet, even in its modified form. 

I have noticed that men come out quite keen to go in for 
a little science, but receiving little or no encouragement and 
finding their surroundings so different from those at home, they 
become slack. 

For the first three or four years a man ought to be fully 
occupied in learning his work, but after some six or seven years 1 
think there are many who are rather horrified at their ignorance of 
IcKal nature and surroundings, and with a little encouragement 
these men would endeavour to study them. Once a man had passed 
his special examination, which he could do only after showing him- 
.self thoroughly competent for Work in that subject on behalf of the 
Forest Department in this country, it is unlikely that he would 
give up the study at once. When the elements are once learnt, all 
these subjects are interesting, and men would continue work in their 
speciality. We should have a greater number of men with 

* F»*esent Assistant Conservators would in this case run the risk of being passed 
over by their juniors. — H on. Ed. 
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scientific reputations and the value of the department as a whole 
would be considerably increased. All honour to those who under 
present conditions have shown their quality, but the majority of 
men rust out -hei*e ; the ability is always, and the will often, 
present, but the incentive is at present only amour-propre or 
esprit tie corps, much-vaunted terms and, as accessories, very 
useful but in general cases not to be compared with £ s.d. 

I make my suggestion because such a scheme appears to 
me to be one which both from an economic and scientific point 
of view would have great results. To reward a man for special 
ability and to encourage merit is 1 have read a maxim in America, 
and I think we should do more in that way. 

1 have the fullest sympathy at the discouragement of men 
freshly out from home, but the idea that “ an average, hard- 
working, fairly ’cute sort of chap ’’can run a Forest Division 
should be destroyed. This is the sort of principle imbibed at 
schools and colleges owing to the modern worship of games, and is 
one result of the Indian Civil Service examination by which men 
are picked for their brains alone, local knowledge and e.xperience 
being supposed to do the rest. This idea, possibly excellent in the 
case of the I. C. S., permeates the Indian services and should be 
eradicated, at any rate from that highly specialised department, 
the Imperial Forest Service. 

Burma. ‘ Inefficient.’ 


MRE PROl'KCriON INf THE TEAK FORESTS OF ULIRMA. 

I feel called upon to offer one or two remarks on the letters of 
Messrs. Fisher and Oliver on this subject in the July number of 
the Indian Forester, First as regards Mr. F'isher’s recommend- 
ation that cleanings of bamboos and inferior species .should be 
made in teak areas. These are, as a matter of fact, regularly made 
in the Tharrawaddy Division as far as time and staff permit. 
There are some who deprecate the cutting of bamboos over young 
teak on the ground that the cost is excessive. Undoubtedly the 
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cost is high, but I certainly hold with those who advocate the 
cutting of bamboos, within limits, over teak poles and saplings, 
as the observed results on areas so treated are markedl)' beneficial 
(for example, in the Konbilin reserve about half a mile east of 
Nyaungbmzin and in compartment 19 of the same reserve). But 
how many Forest Officers in Burma would wish that such an 
operation could be aptly compared to a cleaning in an oak and 
beech forest, or in a deodar and blue pine forest. Unfortunately 
a cleaning of bamboos requires to be repeated at short intervals, 
and each cleaning is vastly more laborious and costly than a 
cleaning of blue pine over deodar. In natural forest these 
cleanings are usually carried out during improvement fellings, 
while in plantations they are carried out every alternate year, 
under a regular scheme, by gangs of coolies under a forester 
or forest guard. The scarcity of labour in this case is 
perhaps a more serious consideration than the want of trained 
rangers, as the operation is one which any intelligent forester 
or guard can learn in a short time, while the enormous areas 
with which we have to deal would require a supply of trained 
rangers beyond anything we could hope for even if it were 
possible to obtain the requisite labour. Such cleanings in fire- 
protected moist mixed forest have never been observed by me 
to stimulate the natural reprockiction of teak, but they are invalu- 
able in freeing poles and saplings. 

The point, however, which I wished to bring out in my letter 
in the March number is this, that if we continue our present 
policy of uninterrupted fire-protection of the type of teak forest 
known a? “ moist mixed,” we shall in course of time cease to have 
any need for cleanings in natural forest, for we shall hkve no teak 
saplings and poles to free, however diligently we may have carried 
out cleanings, fhe areas alluded to above in Konbilin reserve 
have a plentiful supply of teak poles and saplings, as fire-protection 
was introduced in these areas only some three or four years ago, 
and the teak came up before it was introduced. 

As regards Mr. Oliver’s letter, it would certainly have made 
the information more complete had I enumerated rz// the trees on 
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the areas. This was not done as my time, when the enumerations 
were made, was limited. I have now written to Mr. S. Carr, who 
is at present in charge of the Tharrawaddy Division, to ask him if 
he will be so good as to enumerate the larger sized teak trees as 
well as all trees ol other kinds on the two areas, and publish the 
figures in the Indian Forester. The enumerated plots have been 
mapped out. 

The “ undergrowth of small bamboos ” does not con.sist of 
seedlings, nor is it confined to Tinwa. It is a fact which has, I 
believe, been noticed b)^ many officers that in bamboo areas, at any 
rate of Kyathaungwa and Timvn, which have been fire-protected 
for a long time, an undergrowth of smaller sized bamboos of the 
same species tends to form. The precise mode of origin of this 
undergrowth, and its connection with the older bamboos, I have 
not ascertained. As it is now several years since Mr. Oliver left 
Burma, this peculiarity had evidently not commenced to show 
itself in a marked way in his time; at all events Sir D. Brandis 
informs me that it was unknown in his day. 

Mr. Oliver’s inference that the composition of the bamboo 
crop on the two areas differs considerably will hardly hold, as the 
areas were specially selected with a view to obtaining two pieces of 
forest as nearly similar in type as possible, special stress being 
laid on the similarity of the bamboo crops on the two areas. The 
fire-protected area has been exceptionally heavily worked over for 
bamboos for many years past ; in other words, it has been 
regularl}^ cleatied by the bamboo cutters in a more complete 
manner than we can ordinarily hope to accomplish by our usual 
cleanings in natural forest. 

Dekra Dun : R. S. Troup. 

i 2 tlt August 1905. 

[This correspondence is now closed. We shall, however, be delighted to publish all 
notes and articles detailing the results and icconls of actual experiments and countings, 
&c„ made in the forests with the object of shedding further light upon this vexed 
question. — Hon. Ed.] 
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REVIEWS AND TRANSLATIONS. 

tiIe manual of arboriculture of the united 

TROVINCES, 1905. 

We have perused this extremely useful little book with great 
interest, and are of opinion that the preparation and issue of such 
manuals mark a reawakening or revival of interest in this important 
subject. In our last number we drew attention to the recent 
Government Resolution upon this matter. This Resolution embo- 
died a short review of the present position of the different Local 
Governments with reference to the planting operations upon the 
old and new road systems of their charges and suggested the lines 
of the policy the Government of India wished to see followed in 
the future. 

The Manual before us is divided into a dozen chapters, which 
we will shortly consider in detail. 

Chapter I deals with administration and control. We note 
that the responsibility for and control of arboriculture on provincial 
roads rests with the Public Works Department, except in cases 
where arboriculture was previously in the hands of Municipal or 
Cantonment authorities. 

The objects to be attained, states the Manual, are — 

(1) Provision of shade for travellers. 

(2) Addition to the food supply of the people. 

(3) Provision of a fodder reserve in famine. 

(4) Securing as large an annual income as possible. 

(5) Improvement of the landscape. 

These objects are stated in the order of their importance. 

Chapter 11 deals with the preparation and carrying out of 
working plans. These plans are drawn up in consultation with 
the Director and are made for five-year periods, the plans being 
submitted to the Director two years previous to the expiry of the 
old one. The plans provide for the maintenance of all avenues 
on which the trees are not yet established, the balance of the 
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available grant being allocated to extending avenues or filling gaps 
in existing avenues. In order to draw up a plan it is necessary to 
know the annual grant, the cost of maintaining a young avenue 
the cost of planting a mile and maintaining it for the first year, and 
the number of years for which young trees of various kinds require 
irrigation and protection. In choosing the roads for planting up 
various questions have to be considered, such as the amount of 
traffic, the suitability of the soil and the ease of supervision. The 
more concentrated the work the better will be the results attained. 
The Manual rather favours the extension of new avenues than 
expemliture on the filling up of gaps in existing ones, especially 
where these latter are old. 

With reference to the species of tree the planting of simal, 
siris, tun, nim-chameli and kachnar has been definitely condemned 
as JTlso has the Millingtonia. On the subject of mixed avenues 
we read that as far as pcjssible different kinds of trees should not 
be mixed up in the same length of avenues, the reason given being 
that some grow faster than others. This may be the case, but a 
mixed avenue is a far safer thing to plant and generally much 
handscuner than a pure one. In Quetta pure avenues have been 
extensively planted. The}’ are now suffering severely from the 
attacks of a boring beetle, who under conditions so favourable has 
increased in enormous numbers. The casuarina pest Arhela 
tetraonis, of Madras lives upon the bark of several avenue trees* in 
that Presidency, and would undoubtedly commit great havoc in 
pure avenues of these species. With the experience of what damage 
such insects can commit we would never, or only ver}^ rarely in 
certain well-considered cases, advocate the planting of pure avenues. 

Chapter III deals with the formation, tending and up-keep of 
nurseries, and Chapter IV with planting out. The rules and 
recommendations laid down for guidance in the.se two operations 
are quite in accordance with present accepted methods. 

Chapter V considers the important question of maintenance 
and protection of the young plants. It is pointed out that a tree 
may be destroyed by ordinary traffic (presumably this includes 

* Vide p. 14 of this volume. 



/NDJAN FORESTER 


[SEPTEMBER 


fjoS 

wilful destruction by human beings) or by animals grazing or 
passing along the road. Various forms of tree guards are advocated, 
the adoption of any one of which must, it is .stated, be left to the 
circumstances of the locality. The guard may be iron, wooden, 
brick, live hedges, thorns, mud walls or trenches. An ingenious 
but rather elaborate one consists of a low bank surmounted by 
babul thorns with a ditch on its outer side. This is stated to 
form a most effective protection. 

Chapter VI deals with irrigation or the watering of the 
young plants, and although it is stated that no general rule can 
be down in ordinary cases, a young tree requires irrigation 
for the first three years after planting out, the amount of water 
varying of course u'ith the season of the year. If existing canals 
or wells are available, the matter is simple. Otherwise wells must 
be sunk to provide the necessary water. The method advocated 
as the most effective one for watering a tree is to keep a full 
ghara, made of ordinary porous earthenware, buried close to the 
roots and having its neck level with the surface of the ground ; 
the side of the tree away from the roots should be painted with 
coal tar to prevent the water escaping in that direction. On the 
root side it soaks slowl)^ tlirough. The advantage of the ghara 
system is that a glance at the gharas will show whether the mali 
has been neglecting his work. 

Chapter VII deals with miscellaneous items of maintenance 
such as (i) protection from frost by fixing thatching grass rf)und 
the trees, (2) straightening young trees by attaching them firmly 
to a stout post, (3) replacing failures. One of the most important 
measures of all is alluded to here, ?.c., the termination of 
maintenance. It is laid down that when the period of maintenance 
provided by the plan is approaching its close, each length of 
avenue should be carefully inspected to see whether the trees can 
be safely left to themselves. An inspection of many young avenues 
all over the country will disclo.se how extremely important this 
inspection is. The whole of the expenditure maybe easily entirely 
lost by leaving an avenue to itself too early in its career, even though 
the working plan prescribes that it .should be so left, and on this 
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subject the remarks as to the removal, wo would add the replace- 
ment also, of tree guards are very appropriate. It is laid down that 
the guards should not be removed until the lower branches of the 
trees are sufficiently high to be out of reach of cattle and goats. 
This is excellent, but we see no mention here of the replacement 
of the tree guards, and yet it is a very common thing to see broken 
down or overthrown tree guards, the young plant, if not alread)' 
dying or dead, in constant danger of being browscfl down by 
animals or broken down by the intentional or otherwise careless- 
ness of human beings. 

Chapter VIII deals with pruning, lopping and felling and 
the care of mature avenues. We welcome the orrler that the 
pruning of young trees should be prohibited, since whei e it may 
be beneficial can only be recognised by the trained eye, and if such 
is not available the safer course is not to ])rune at all. We 
cannot say that we quite agree in toto with the remarks (^n the 
subject of lopping. It is stated that lopping may be required to 
train a tree into proper shape, to remove branches which, hanging 
too close to the thoroughfare, interfere with traffic or in order to 
prevent one tree encroaching on another and impeding its 
growth. It is stated that this is necessary onl\' when the trees 
have been planted too close together (in such circumstances it 
would seem to be better to remove one of the trees entirely) or 
when different trees have been planted in juxtaposition, having 
a different rate of growth. It is to avoid this latter, />., to a\'oid 
one tree growing faster than its next-door neighbour, that the 
planting of pure avenues is advocated. The risks from the attacks 
of bark-boring and wood-boring insects arc so great in India that 
we are of opinion that it would be preferable to lop than to plant 
pure avenues. We are glad to note that it is laid down that 
lopping, where it must be done, should he done flush with the 
trunk in either February or September and the wounrl tarred ox er. 
Felling, it is held, is only necessary when the trees are too crowded 
or when they are obviousl)' dying. If young avenues are |)roperly 
planted, a time will probably come when it will be necessarx' to 
remove some of the young trees, those xvhich have become 
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dominated and suppressed by the greater development of their 
neighbours. On the subject of dying trees a report should always 
be called for as to the reason of death. The writer has noticed in 
many parts of India, and especially in the case of pure avenues, that 
the trees are at times infested with bark-eating and wood-boring 
insects. Such insects if left alone in a pure avenue gradually kill 
out the trees, spreading from a dying one, which they have killed 
in the course of perhaps several years’ attacks, to adjacent un- 
infested trees which in their turn are killed off. The av^enue is 
thus gradually decimated without the real cause having ev^er been 
brought to light. Such trees when they have been marked should 
be felled when it has been ascertained that they are full of the 
eggs or grubs and before the mature insects issue to lay fresh eggs 
in adjacent trees. Such fellings will thus be most beneficial to 
the avenues ; at the same time a careful watch should be kept for 
any freshl)’-infested trees, which should be at once removed. 

It is laid down that the avenues near towns should be carefully 
watched to see that the trees are not lopped or stripped of their 
leaves for fodder by camel drivers and goat herds, a far too common 
sight in many parts. We remember to have quite recently^ seen 
a young avenue on a hot road near Hiildwani upon which some 
twenty camels were contentedly browsing, they being aided in this 
occupation by the camel men reaching down or cutting down 
branches for them. 

Chapter IX deals with the realisation of income. The sources 
of income are (l)sale of fallen trees, (2) sale of felled trees, (3) 
sale of loppings, (4) sale of annual produce of the trees, (5) sale of 
roadside grass. Trees to be felled should be sold standing and 
felled according to the rules laid down ; lopping is never to be 
done by the purchaser but by the avenue staff. The grass is 
sold for the benefit of arboriculture. We think that it should be 
laid down that the sale of all grass on avenues of five years and 
under should be prohibited entirely, since the risk the young trees 
run is out of all proportion to the profits realised. 

Chapter X deals with planting by private persons. Whilst 
every encouragement should be given to this it is held that no 
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private person should be allowed to plant on public roads without 
obtaining the written permission of the Chairman of the District 
Board, and certain conditions are laid down. An excellent one is 
that the trees will be the property of the person who plants them 
and his successors, but he will have to obtain permission to fell and 
lop. He will, however, be entitled to the fruit and dry wood. The 
planter when the trees are established will be given a sanad 
declaring his ownership. 

Chapter XI provides that a register of all planted trees should 
be kept up, and Chapter XII deals with the planting of groves for 
encampments, especially on the roads where there is a large pilgrim 
traffic. Endeavours should alwax s be made to plant groves on barren 
roads where the soil is of such a nature that it is impossible to 
hope to obtain avenues. 

A few appendices showing the forms u hich have to be kept 
up in connection with arboriculture bring this most interesting 
little Manual to a close. If there is ain thing wanting to make it 
complete it is the point as to whether more use might not be made 
of the Forest Officer in districts where there are such employed. 

e would suggest thatsitice such officers have in the course of their 
duties to travel over a number of roads planted with ax enues they 
might be requested to report on the state of the trees on the roads 
they may have travelled along in the course of their annual tours. 
We think that much good would ensue from such a practice. 

FOREST ADMINISTRATION IN 1 'HE ANDAMANS, 1903-04. 

A considerable amount of very interesting work was got 
through in the Andamans during the \’ear under review, and as 
a result the re[)ort before us proves one of exceeding interest. 

At present no working plans exist for the forest in the Islands, 
but with a view to the drafting of preliminary working-plan reports 
an exploration of the South and Middle Andamans and of the ad- 
jacent islands was undertaken in order to ascertain as far as possible 
the stock of mature Padouk (Pterocarpus dalbergioides) available. 
This work was carried out by Mr. C. G. Rogers over the following 
areas : — Baratang Island and the small islands to the east of it ; 
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the portions of the South Andaman not previously explored ; the 
Labyrinth Islands ; Rutland Island ; the islands in Ritchie's 
Archipelago cxcej)! Sir Hugh Rose and Neill ; the south-east corner 
of the Middle Andaman behind Long Island. VVe understand that 
the information obtained by Mr. Rogers will form the subject of a 
special report, which, it is ho{)ed, will materially assist in bringing 
these forests under systematic working. 

By far the largest portion of the sum expended on communi- 
cations and buildings was incurred on tramways. The Wimberly 
Gunj permanent steam track is now 2)4 miles long, having about 
4)4 Jniles (of which three are upon the level) to be completed. 
Some five miles of temporary tram line were also laid down 
making a length in all of iS)4 miles. 

A canal 2,068 ft. long, 16 ft. wide and 5 ft. deep was dug 
between two creeks leading into Port Meadows and the Middle 
Straits respectively. The importance of this canal, when taken in 
conjunction with the similar channel constructed from Kutara 
into Port Meadows, can scarcely be over-estimated, through 
communication by water suitable for rafting having been thereby 
established between the Middle Andaman and Port Blair. 

A fact which has recently been brought to light and one 
whose discovery in relation to the future well-being and up-keep 
of the forests is of the highest iinportance is tliat natural reproduc- 
tion of Padouk and the other more valuable species is remarkably 
scarce. Seedlings and saplings of le.ss important species such 
as Gorjan (Dipterocarpus), white Ghugiam (Terminalia biatata) 
and white Bombway (T. proceraj are said to be fairly numerous 
in many places. The absence of Padouk saplings and seedlings 
has been incontestably proved as a party of ten men were kept 
at work for some time, in pursuance of a suggestion made by the 
Government of India, .searching for natural regeneration of this 
tree with a view to freeing it from surrounding growth. The 
experiment was discontinued owing to the absence of young 
Padouk growth. It has been decided to regenerate Padouk areas 
by the method of taungya plantations, and in accordance with 
this decision one hundred acres of mixed forest between Wimberly 
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Gunj and Goplakabang were cleared of vegetation (by cutting and 
burning) and sown 6'x6' with Padouk. The seed has germinated 
well and the plantation promises to be a success. 

In addition to these Padouk sowings 118 acres of mangrove 
swamp were sown up 4^x4' with mangroves, and blanks in other 
plantations filled up over an area of 56 acres. These mangrove 
plantations are said to have proved cheap as well as successful. 
Rupees 4 per acre is sufficient to completely re-stock swampy areas 
including the cost of collection of seed and other contingent 
expenses. Some experimental sowings of Gorjan Dipterocarpus 
sp.) were also made with a view to ascertain the best conditions 
for their successful germination and subsequent growth. 

We read that no system has yet been introduced into the 
working of the Andamans forests. In the more remote forests 
I'adouk alone is extracted, all mature trees being removed wherever 
found. In the intermediate areas all mature timber trees of 
marketable kinds are removed as a demand arises. In tlie forests 
round Port Hlair from which all the Padouk has long since been 
cut cult (the report does not tell us why during this cutting the 
total absence of Padouk regeneration was not noticed and reported) 
fuel fellings are being carried on. In these areas all Gorjan trees, 
wliich appear to comprise half of the upper storey, are being left as 
seed bearers or standards. The extraction of minor produce such 
as bamboos, canes and thatching leaves is done by departmental 
agency or by purchasers, these articles being cut out wherever 
found. Gorjan trees are tapped for the oil departmentally, only 
trees above six feet being so treated. Mangrove bark is collected 
for tanning and dying, but only outside the Settlement fuel limit. 

As regards the timber and fuel practically the whole of it is 
exploited by departmental agency. The round logs are dragged 
by elephants to the nearest creek or to the sea face, where they 
are made up into rafts consisting of from 40 — 120 logs and towed 
into Port Blair or to one of the two tramways. Some 5,171 logs 
weighing 5,280 tons were thus handled during the year. In order 
to facilitate the rafting operations in the open sea a steam timber 
boat is under construction. P*or this boat a sum of R.s. i,i3,cxx> 
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has been sanctioned, and the report states that it was hoped 
that she would be ready b}' June 1905. She is expected to carry 
about 200 loj^s weighing a ton each. 

Four hundred and fifty-two thousand six hundred and twenty- 
two cubic feet or 9,052 tons of limber were extracted during the 
year, tl^e cost of extraction being Rs. 12-13 per ton as compared 
to Rs. 12-S for 8,445 previous year. The slight increa.se 

is due to the longer lead. 

The following table compiled from Forms Nos. 57 and 58 
gives the outturn (A the reserved and unclassed forests according 
to the agency of exploitation, and compares the yield with that of 
1902-03 : — 
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The total outturn of timber in the rough is 22,754 cubic feet 
solid more than last year. 
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There was a substantial increase in the exploitation of Padouk, 
3,712 trees being felled as compared with 2,778 of the previous year 
This was necessary in order to supply 12,000 tons to be delivered to 
Messrs. Gillanders, Arbuthnot & Co., on their three years’ contract. 

The saw mill appears to have Nvorked at full pressure during 
the year. The following table shows in detail how the outturn 
of the mill was disposed of : — 
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The second contract for 1,600 tons mill sawn Padouk squares 
was completed during February 1904, and the third contract for 
supplying 12,000 tons Padouk logs was taken in hand during the 
year. 
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To improve the sale of Aiidauian timber, 21,809 cubic feet, or 
436 tons, was sent to Calcutta and Rangoon to the firms mentioned 
above, and to Government Departments, as compared with 4,479 
cubic feet, or 90 tons, in 1902-03. 

The fifty thousand Padouk and Pyimma shingles .sent to 
Rangoon last }'ear for experimental sale did not prove a success. 
The shingles were lying in charge of the Deputs' Conservator of 
Forests, Depot and Agency Division, unsold for some time, and 
at last were disposed of by public auction. 

The revenue and expenditure for the vear 1903-04 compares 
as follow . h with that of the previous year : — 
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I'he increa.se of Rs. 1,30,379 in timber removed by Govern- 
ment Agency is due almost entirely to the larger removals of 
Padouk owing to the entc’ipri.se shown in attracting Calcutta firms 
to the advantages of a trade in Andamans timber. The energy 
slanvn by Mr. Rogers in this as well as in his explorations of some of 
the islands has done much to attract attention to the fine Andamans 
forests and cannot fail to have excellent results in the future. 

The report is w ritten by Mr. B. B. Osmaston, who has replaced 
Mr. Rogers (now on furlough) in charge of the Division. The 
latter was, however, held by Mr. Rogers throughout the year. 
The Division was inspected by Mr. F. B. Manson, Conservator, 
Tenas.serim Circle, during the year. 

There is a remark in the report that although a staff of 
39 ele[)hants and 32 buffaloes are on the stock lists, the officer in 
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cliarj^e of the Andamans is still without the services of a qualified 
veterinary officer, althouj;h rinderpest has been very prevalent in 
the Settlement. With the recent experience of Madras and M3^sore 
fresh in the memory the urj^ency of the case would not seem to 
have been too strongly pleaded by the Divisional Officer. 

Our task is done, but in laying down our pen we would 
congratulate Mr. Osmastnn on the extreme interest of his report 
and on the varierl and entertaining nature of his work in the 
lovelv Islands. 


lORESTRV IN INDOCHINA,* 

A l.KSSON FIVK YKARS AGAINST KII-TY. 

“No s(M)ner had the French troo))s occupied Cochin China 
than the Aclmirals recognised the need to establish a forest machi- 
nery capable of protecting the colonial f<»rests from devastation, A 
little later, C'ambodia, Annam and 1 'onquin came under protec- 
torate, Laos became French, and in these provinces also were issued 
consecutive decrees and orders all aiming at the same object, 
the utmost possible protection of present forest wealth in order to 
guarantee the safety' of the future. A few \’e‘ars later, the early' 
orders yvere found insufficient The forests continued to be looted 
and threatened to dis ippear unless proper steps yvere taken. I'he 
yvater system of thecoimtr)-, indi.s.solubly' connected with the forests, 
began to raise anxiety' for its future permanence, and, in short, all 
parts of the countr)* yvere a.sking and advising that something be 
done. In 1S99 the Ministry of Colonies despatched M. Roger 
Ducamp, an Inspector of the French Forest Service, to enquire 
into the state of the forest question in Annam and i'onqnin. In 
consequence of this mission the Governor-General, M. Doumer, 
in 1900 submitted to the President of the Republic a draft layv for 
the creation of the Indo-China Forest Service. This layv, sigiuxl 
in 1901, made the neyv departmant part of the Ministry of Agricul- 
ture, P'orests and Commerce. ” 

* BeiiiR a free translation by F. G. of the opeiiin*? paraj^raphs r>f an artirif? by M. k. 
Lambert III /,r/ />r/rV//r of Paris. 
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“This present regulation will permit the gradual stoppage of 
devastation. Doubtless details will require modification, but they 
already suffice for the main principle, the preservation of the forest 
and its better working. The action of the new Forest Service must 
on no accrnint be hampered, and it hopes even to escape the unjust 
and undeserved reproaches that are so generally flung at the heads 
of those whose lot it is to initiate the curbing of abuses.” 

“ The grandeur of the part played by forests in the scheme of 
creation tends to render the f<M*ester, with his close appreciation 
of nature, rather a fanatic ; but the position of one who has to 
invent and begin working a new regulation is not enviable. Let 
those who consider him a meddle.some nuisance turn to h' ranee and 
other civilised countries ; let them ask of the Vosges aiid Jura, and 
Savoy villages what produces their prosperity. The reply would 
be unanimous — ‘ the forest.’ On the other hand, let them ask 
the valleys of .Spain or Algeria why their dry sandy ri\ er beds 
come down once or twice a year bringing muddy destruction and 
sometimes death. The answer will be * Deforestment.’ I'he silting- 
up of the Loire is due to the recent destruction of forests in the 
‘plateau central’ The terrible floods that have afflicted America 
of recent years are due to the immense forest fires and to the 
excessive grazing of .sheep. Let the detractors of forests read the 
history of the Hautes et Basses Alpes. In 1865 the ignorant 
mountaineer used to turn out at night and destroy the forest planta- 
tions. Now there is nothing too good for him to say of those who 
have saved the valley and the plain by helping nature to recover 
her own. Stop the dry torrents in the ini.serable devastated valleys 
of the Mediterranean slopes, and wealth will return with the growth 
of the w'hite coal. In Indo-China, the Donai and the Saigon rivers 
have well-wooded basins and are navigable right up to their rapids. 
The Red River and the Mekong are silting up like the Loire, and 
boats run aground, because the greater part of their basins is 
denuded. 1 hese are but examples. The forester has raised the 
alarm and been supported. The day of destruction is past. The 
arms of the forester are arms of peace which will ere long bring 
wealth and prosperity to French Indo-China.” 
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CURRENT LITERATURE. 

Mr. Gifkokd Finchot, Forester, United State.s, has publi.shed 
a second part of his Primer of Forestry, This little volume deals 
with the practice of forestry work in the woods and the relation of 
the forest to weather and streams. I n the first chapter the author 
considers the yield of a forest and the various sylvicultural systems 
in the second methods of felling and transporting timber from the 
forest, its conversion in the mill, and planting up. Chapter III 
deals with the effects of forests on climate and rainfall, and Chapter 
IV with forestry abroad and at Home. This chapter in its simple 
conciseness should prove of interest to all interested in Forestry. 
When v\'e say that the little primer (it is of pocket book size 6" x 
5") contains no less than eighteen plates and forty-seven smaller 
illustrations, mostly beautifully clear and excellently chosen, it will 
be understood that the little work possesses a high value. 

The Ac;ricultural Bulletin of the Straits and Federated 
Mala)' States (June) contains an interesting article on fibres, 
species of Artocarpus, Ficus, Hibi.scus, Thespesia, Macaranga, 
Mallotus, Calotropis, &c., being considered, 'fhe number chiefly 
contains notes and articles on Rubber including one on ‘ Coagulating 
Rambong,’ by E. S. Carr, (Tmservator, Assam. Tapping and wash- 
ing rubber, rubber machines and rubber seed are also dealt with. 

The Botanical Gazette. (July) has articles on Undescribed 
Plants from Guatemala and other Central American Republics, 
by J. D. Smith, and an interesting article by T. C. P^rye and 
PIleanor B. Blodgett entitled ‘ A Contribution to the Life-history 
of Apocynum andro.saemifolium.’ According to the authors not 
one of the Apocymacea.*, a family of about 1,000 species, has ever 
been studied carefully in reference to the minute morphology ot 
the flower. The results of the authors’ investigations into this 
latter are detailed in their paper. 

L. M. Snow of the Hull Botanical Laboratory (America) 
contributes an extremely instructive article on The Development of 
Root Hair.s. He describes his paper as an endeavour to add some 
facts and suggestions as to the causes for the production of root 
hairs, variations in their structure not being considered. 
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In No. 4 of the CiKCITLAR.S and AGRICULTURAL JOURNAL of 
the Royal Botanic Gardens, Ceylon (July), Mr. fl. F. Macmillan 
describes some ornamental climbers and creepers of the Island. 
Amongst fine flowering climbers for the low country he 
recommends Allamanda cathartica and Hendersonii, Antigonon 
Guatemalensis, insigne and leptopus, Aristolochia elegans, hians, 
ridicula. Asparagus falcatus and racemosus, Hignonia magnifica, 
venusta, Bougainvillea glabra, specLibilis, ('lerodendron Thomp- 
son^E, speciosum, Clitoria and ternatea 

In Bulletin No. 55 of the U. S. Bureau of Forestry 
A. K, Chittenden considers the forest conditions of Nortliern 
New Hampshire. His conclusions may be summarised as follows : — 
Fire protection is essential if Northen New Hampshire is to Ix^ 
protected as a summer resort and a source of timber supply, anrl 
the organisation of a fire service is recommended. That conserva- 
tive lumbering under the supervision of trained foresters would pa\’ 
the large lumber and pulp companies operating in the area better 
than the present methods. That the proper management of woods 
belonging to farms is necessary and that planting up of denuded 
lands unsuitable for agriculture promised good returns. A Central 
State nursery should be established for the distribution of plants, 
and cut over areas in the mountains should be purchased for the 
formation of a forest reserve. 

The Report of the Bureau of Forestry in the Philip- 
pine Islands issued by its ('hief is of very considerable interest in 
that it shows so plainly what tremendous economic progress 
can be made in forest work and forest science when a central 
scientific and economic guiding and advising Bureau exists. Both 
in Amercia and in this new colon)^ of theirs forestry has been 
initiated by the formation of a Forestry Bureau consisting of 
scientific experts who, each in his own line, looks at the forest first 
from its economic and secondly from its scientific aspects ; the .sole 
object of each is to apply scientific methods to the problems which 
face him in order to obtain the greatest economic value from the 
forest. In spite of its infancy the United States have the right to 
be proud of its work in the Philippines. One of the most important 
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events of the year was the promulgation of tlie Forest Act for the 
betterment of the Forest Service. A number of forest stations 
hlave been formed throughout the Islands and their inspection 
arranged for by the inspecting staff. The difficulty at first 
experienced in obtaining men to work in the provinces is now said 
to be disappearing, A beginning has been made in conducting 
lumljering operations along rational forest lines. The Bureau 
measures up the logs before they leave the roll way, and thus 
ensures itself against loss by floods. Payment is taken on sawn 
timber plus 15 per cent. A system of regular e.xamination by 
Forest Officers of all areas cut by licensees has been inaugurated, 
and this should do much to check waste. The report, as is the 
case with all American reports, is illustrated by a number of plates, 
which do not, however, come up to the high level usually found in 
this class C)f American publication. It is probable, however, that 
these reproductions were made in Manilla, which would account 
perhaps for their not being flrst class. 

Forestkv and Irrigation (June) has the usual number 
of popular articles on the value of forests to a nation, mostly well 
illustrated. From our readers’ point of view, the article of chief 
interest will undoubtedly prove to be that on ^ European Study for 
P'oreslers ’ by T. S. VVoolsey, jr. The author, following in the 
footsteps of a brother officer of his, considers that four to five months 
is quite sufficient in Germany. He has a considerable number of 
remarks to make about an Indian tour, and whilst fully recognising 
its real value considers that its expense is against it. He writes 
“ In scientific lines I consider the United States already equal to, if 
not ahead of, India.” This is not pleasant reading, but we fear 
there is a strong element of truth in it. “ For men anticipating 
practical rather than .scientific work such a trip offers much. 
Certain common.sen.se principles pervade Indian forestry, and 
these will be of lasting value and of direct application in the 
United States. On the purely practical side Indian forestry is at 
present pre-eminent. The financial working of the forests is 
closely .scrutinised by the Local Governments. Possibly the finan- 
cial importance of forestry has been made to take too prominent 
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a place and has led in some cases to over-cutting,” ... “ By a 

trip to India one learns the ordering of forest business on a large 
scale ; you see the best fire protection in the world, practical 
sylviculture, the regulation of grazing, the danger and abuses of 
over-felling, natural reproduction over large areas ; you learn the 
results of certain kinds of large scale working plans ; you learn 
many things, most of which have direct application in the United 
States. Opposed to these is the amount of time and money 
spent in travel, danger to health ” (we are of opinion that owing 
to insufficient information upon this head our criticiser is disposed 
to unduly magnify this danger) “ and lack of available literature. 
It is almost impossible to secure copies of working plans for the 
reserves visited or in fact any publications similar to those which 
our Government distributes free for educational purposes.” Three 
points stand out prominently in this open criticism of forestry 
in India — the want of a Forestry Bureau, the absence of Indian 
forestry literature, and the difficulty of obtaining copies of what 
little there is. Do not these criticisms strike home? We trust that 
ere long one and all will be things of the past; that a Forestry 
Bureau will be in being, and that its publications will be numerous 
and of a high order, and that they will be available for distrubution 
on the same generous scale as are those of America. 


SHIKAR, TRAVEL, AND NATURAL HISTORY 

NOTES 

A COLLEC'IION OF SPORTING TROPHIES. 

Quite a unique collection of spoiling trophies has been 
recently on view at Woodcock Cottage, Ootacamund, the residence 
of Messrs. Gordon and Edward Hadfield, the sons of the late 
Colonel Hadfield, an Indian Military Officer, who, after retirement, 
settled on the hills and had the distinction conferred upon him of 
being made Honorary A.-D.-C. to His Excellency the Viceroy. 
The collection is artistically arranged in a special building con- 
structed to receive them, and may be inspected with permission, 
readily obtained. 
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Tlie late Colonel Hadfield was an ardent sportsman, who 
succeeded in imbuing his boys with the same sporting spirit. The 
trophies he secured tim ing his lifetime, and tho.se by his suns before 
1882, were, from time to lime, given away to friends, so that tho.se 
now exhibited at Woodcock Cottage are the spoils of twent\' years’ 
shikar only, and prove how beautiful and varied game has always 
been on the hills, if only the .s{)ortsman knows how to go about to 
secure it. Every s|)ecimen in the collection can be obtained at the 
present day on the hills, or in the wooded plains of Southern India. 
Among the trophies given away was the mounted head of a record 
sambhar fired at on the sb)pes of Dadabet and struck in the horn. 
The shot stunned the quarry, which raced down hill, acro.ss the 
open ground attached to Stonehou.se, now the Secretariat offices of 
the Madras Government, and fell exhau.sted in the swamp below 
Saling C'ottage and .St. vStephen’s Hon.se, where it was despatched 
by its pursuers. That head is now on view in the Paris Mu.seum. 

Mounted on a shield, in the centre of the west wall of the build- 
ing referred to, is the head of a Nilgiri tiger killed by Mr. G. 
Hadfield at Portimund, a picturesque Todah hamlet on the Kundah 
mountains. The animal measured 10 feet 4 inches a.s it lay. It 
was a regular hill tiger, judging from the length of it.s whiskers and 
its hair)^ coat, and had been wounded before, as a snider and a 
12-bore spherical ball were cut out of it. The mi.ssile to which it 
succumbed was a'577. All round this trophy are grouped sambhar 
heads, the majority of which were shot on the plateau, and var)u'ng 
in size from 32 to 36 inche.s. The two tiger heads placed on a 
table to the right of the above were secured, one by Mr. G. 
Hadfield and the other by Mr. E. Hadfield, both at the Pykaru Falls, 
a locality where the largest Government cinchona estate is situated. 
Their owners were exceptionally fine animals and measured over 
10 feet. The two on the left are those of a tigress and a tiger, otie 
shot at the roadside station of Pykaru and the other at Peerinund, 
a celebrated hunting tract, where the.se gentlemen own a shooting 
lease. Behind the.se heads, and partly concealed by a panther skin, 
is the head of a bull bison, almo.st a record. He was shot by Mr. 
G. Hadfield, in the Nilambur teak fore.st, of which at one time Mr. 
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Hadfield was Deputy Conservator in charge. The span between the 
horns as soon as Ihe bison was shot was 46 inches, but, owing to 
shrinkage, it is now two inches less. All the other heads on the left 
are of cheetal (or spotted deer) bucks, also shot in the Nilambur 
teak forest They average from 28 to 35 inches, and form an 
exceptionally good collection. At the bottom, on the same side, are 
heads of sev^eral bison bagged mostly on the Western Ghauts, and 
among these trophies intersjxirsed are the head of a barking deer 
and of an ibex secured on the Kundah. Just over the mantlepiece 
on the south wall of the room are the heads of two black 
panthers, so rare on the Nilgiris, that few sportsman can boast of 
having killed one. 

Horizontally along the same wall is stretched the skin of 
a boa constrictor, 16 feet in length, fairly common in the Western 
Ghauts during the rainy weather. When killed tlie snake had 
two cats inside. Its method of seizing its prey is as follows : It 
lays itself, in some cases, along the path frequented by ganu', lo(.)ped 
in two or three places, which loops contract the meunent the foot 
of an animal is placed inside ; in other cases, the tail is coiled 
round the stem of a tree and the body hangs over the pathwa)', 
awaiting the approach of prey, that is immediately taken in a fatal 
embrace. On the right of the mantlepiece are several heads of 
spotted deer and sambhar, and below, on the floor, are the heads 
of a couple of bison, spanning between the horns 38 and 39 inches. 

The floor of the room is covered with prepared skins of wild 
animals, killed by these sportsmen. The disi)lay is most unusual, 
and although the number seems great, it forms but a fraction of 
the entire collection. 

The late Mr. Morey was favoured with an inspectiim, and 
declared the collection to be the largest and best preserv ed of any 
he had ever seen, affording evidence, he thought, that the game 
on the Nilgiris is both varied and undiminished, despite the vati- 
cinations of those who persist in urging that a closer conservancy 
is necessar)' to preserve what is left. 



EXTRACTS FROM OFFICIAI. PAPERS. 


OBITUARY. 

WILLIAM T. BLANFORD, F.R.S., C.LK., KTC. 

By the death of Dr. W. T. Blaiiford in June last the Scientific 
DepartinciUs of India whose work brings them into contact with 
zoological and geological problems have suffered a severe loss — a 
loss which our renders would not wish the Indian Forester to pass 
over without notice. That Dr. Blanford’s interest in the Forest 
Department was of the deepest is evidenced by the fact that his 
eldest son will join its ranks pext cold weather as an Assistant 
Conservator in Ibirma. We had intended to give a short sketch 
of Dr. Blandford’s career, but we feel that it would be impossible 
to belter the excellent biography which, under the title of A 
Great Indian Naturalist,’* appeared in the 20th July issue of the 
Indian Field. We accordingly re[>roduce this here with due 
acknowledgments to the Editor of that interesting periodical 

'Po every one interested in Indian zoology and Indian shikar 
the name of Blanford comes as a faiiiiliar household word ; and 
it is therefore with great regret that we have to record the passing 
awa)^ of the great geologist and naturalist who bore that name. 
Born in London on 7th October i<S32, VV'illiam Thomas Blanford 
died in the Metropolis on the 23rd of June last, after a service of 
27 years on the Geological Survey of India, followed by two-and- 
twenty years of married life in England. As he would have 
chosen to do, he died in harness, being at the time of his decease 
Treasurer of the Geological Society and also one of theVice-Presi- 
dents o( the Zoological Society of London ; while he was engaged, 
so far as his strength permitted, on the volume dealing with land- 
shells for the Fauna of British India, and likewise with editing 
other volumes of that invaluable .series. Those who had the 
privilege of his acquaintance had, however, during the past few 
months noted with .sorrow the rapid bowing of the once erect form 
and the loss of the characteristic free and firm step ; and were 
therefore not unprepared for the great change. 1 he end came, 
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we believe, with comparative suddenness. For some time Dr. 
Blanford had suffered from gout and the fatal illness appears to 
have been pneumonia complicated with the former malad}'. 

After completing his school education, young Blanford joined 
the Royal School of Mines in Jermxm Street, of which he soon 
became one of the most distinguished pupils, and he also studied 
practical Geology and Mineralogy at the Mining Academy of 
Freiberg, Saxony. The distinction with which he passed both 
these courses at once pointed him out as a promising candidate 
for a post on the Geological Survey ot India, then at the commence- 
ment of its career; and he was accordingly recommended by 
the then Superintendent, Dr. Thomas Oldham, for an appointment, 
the recommendation being in due course accepted by the Indian 
Government. Blanford joined the Survey on ist October 1H55, 
find from that date till the 25th of April i8tS2, wlien he finally took 
sick leave to England and subsequently resigned his appointment, 
he worked unremittingly at his official duties. Not that the whole 
of his time was by any means spent in India, for, apart from 
ordinary leave and furlough, he was appf)inted in 1868 to accom- 
pany, as Naturalist, the expedition under Lord Napier of Magdala 
to Abyssinia, while in 1872 he was selected to act in the same 
capacity with the Seistan-Tersian Boundary Commission under 
General Sir Frederic Goldsn\id. For his services on the former 
expedition Blanford received the Abyssinian medal. His work on 
the natural historv* of the country is described in Obsenmtions 
on the Geology and Zoolog}> of Abyssinia, published in 1870, and 
illustrated with a number of coloured plates of birds. Similarly 
his investigations into the natural history and geology of Persia 
are recorded in the .second volume of Eastern Persia, which 
wa.s published by Messrs. Macmillan in 1876, and contains a still 
larger number of coloured illu.strations ; this volume being from 
Blanford’s own pen, supplemented by a number of interesting 
notes contributed by the late Sir O. B. St. John. The experience 
and extensive zoological knowledge gained during the.se two 
ex’pedilions, coupled with his zoological work in India, doubtless 
stood Blanford in good stead in later years, and probably were 
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fxHent Cfuises in inducing him to take up in real earnest the study 
of the f^^eo^raphical distribution of animals. 

To refer in detail to his ^eolo^ical work in India would be 
out of place, and indeed impossible on this occasion. It may be 
mentioned, however, that during the early part of his career as a 
member of the Geological Survey he mapped and described the 
Talchir coal-field, in the cour.se of which he directed special 
attention to the occurrence of what he believed to be iceborn 
boulders in the Talchir beds themselves — a conclusion which has 
been subsequently accepted by geologists in general. The geological 
age of the entire system of Indian freshwater rocks to which the 
name of Goniwanas is applied was also a subject in which he 
displayed keen interest, and which gave rise to a somewhat 
embittered controversy in which he came out victorious. During 
his later years in India the rocks of Sind occupied much of his 
attention and formed the subject of a volume in the Memoirs of 
the Indian .Survey, He also made an excursion into the Biigti 
Hills, which resulted in the discovery of a deposit of fossil mam- 
malian remains ; the few specimens of these he was able to bring 
back proved of exceptional interest and importance. 

On the retirement of Dr. T. Oldham from the head of the 
Geological .Survey in 1876, the late Mr. H. B. Medlicott, on 
account of a slight seniority in service over his colleague, succeeded 
to the vacant post ; Blanford, who now became Senior Deputy 
Superintendent, being rewarded for his meritorious services by a 
special increase of pay. The two colleagues (who, by the way, 
died within a few months of one another) almost immediately set 
to work upon the Mannnals of the Geology of India, which will 
long remain as a monument to their memory. 

During his Indian service Blanford was twice President of the 
Asiatic Society of Bengal (in 1878 and 1879) ; and in 1874 he was 
elected to the Fellow.ship of the Royal SocieU', the highest non- 
official scientific distinction an Engli.shman can receive. Through- 
out his Indian career Blanford had directed such time as could be 
spared from his official duties to the study of various sections of 
the modern fauna of the country, Indian birds and land-shells, and 
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next to these, perhaps, mammals, bein" his special favourites. 
And after his retirement from the Indian service the zoological 
side of geology together with zoology itself occupied the greater 
part of his attention, and produced some of his best work. In 
his capacfly of President of the Geological Society of London he 
delivered in 1889 and 1890 two addresses dealing with the changes 
in the relative distribution of land and sea in past times and the 
influence on these on the distribution of animals and plants which 
can only be described as little short of epoch-making. These were 
folk)wed later by a most valuable memoir on the distribution of 
animals in India and the zoological provinces into which that 
country might be divided, published in the Philosophical Transac- 
tions, For these efforts, in conjunction with his work in connec- 
tion with the Fauna of British India, the Royal Society 
conferred upon Blanford in 1902 one of its two royal gold medals. 
Of the aforesaid Fauna of British India published under the 
direction of the Indian Government Blanford was the editor; and 
he himself wrote the well-known volume on mammals, as well as 
two out of the four on birds. Almost up to the lime of his death 
lie was engaged, as already mentioned, on the volume devoted to 
his beloved land-shells ; a work for the completion of which it may 
be hoped an efficient successor will be found.* 

It may be added that Idr. Blanford was President of the 
Geological Section of the Briti.sh Association in 1884, and that he 
was also a Fellow of the Royal Geographical Society, and for some 
years President of the Malacological Society. f Quite recently he 
was made a C.I.K. (a distinction, by the way, none too high for a 
man of his ability and talents, especially when another was 
available), and he was likewise a Knight of the Italian Order of 
SSmm Maur. et Lazar. During the whole period of his residence 

* Including the lecenlly published first volume of the Indian Hutterjhes Col. C T. 
Uingham) i8 volumes of tlm Fauna have been published under the Editorship of 
Dr. Blanford. Other volumes in hand in addition to the shells are further volumes on 
the butterflies and Rhynchoia, a volume on the Cerambycidoe and another on the 
Bupr^alidtv, ~ Hon Ei>. 

t Hr Blanford, as Vice-President of the Zoological Society of London presided 
at a meeting but shortly before his death 
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in England, after his retirement from the public service, Blanford 
was consulted by the Gt)vernment of India with regard to the 
appointment of candidates for the Geological Survey, whenever 
vacancies occurred, and, we believe, also with regard to other 
scientific appointments in India. 

Blanford, in a word, was universally recognised as one of the 
few men entitled to rank as an authority on Geology, Pakx'onto- 
lugy, and Zoology, to each of which branches of science he had 
largely contributed. It was this wide range of study that gave to 
Blanford’s opinions and theories the weight they always bore in 
scientific circles, and rendered them in all cases so much more 
valuable than any based on merely upon one line of evidence. 
I'o Blanford we are largely, if not indeed mainly, indebted for the 
overthrow of the false theory as to the permanency of continents and 
ocean basins which at one time threatened to cramp and distort 
our views with regard to the past distribution of animal life (?n the 
globe. And it is to him that we are also indebted for important 
modifications in regard to the zooK)gical provinces into which the 
map of the world may be divided. 

His breadth of view made short work of the ultra refinements 
and minute subdivisions introduced by specialists into zoological 
classification ; and he was altogether intolerant of the methods 

adopted by Gray and his followers. Consequently, in all his 

works we find genera and species treated in a wide and compre- 
hensive sense. Nowada)', there is a revolt against this method of 
treatment ; but Blanford was always confident that it would 

eventually hold its own again.st the hairsplitting of specialists who 
have no eye for anything beyond their own limited field of stud)^ 
And we sincerely trust it may, even if it .should lead to the 

ado{)tion of two .schemes of cla.ssification — -one for the specialist, and 
one for the man of broader and more philo.sophical conceptions. 

William Blanford was in truth a man of whom both his native 
land and his adopted country may well be proud ; and it will be 
long before we see his like again, for a kindlier nature, a truer and 
more trusty frieiul, and a better and keener sportsman, it would be 
hard indeed to find. 
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THE f^REPAUATIOISr OF RUBBER AT MERGUI, 
TENASSERIM. 

The following notes noon the pref3aration of rubber at the 
Merj^i Plantations in T’enasserim luive been kindly forwarded 
by the rnspector-General of Forests. They are extracts from 
a letter from the Conservator of P'orests (Mr. F. B. Manson), 
Tenasserim Circle : — 

The term ** wet process ” for the preparation of the rubber 
is nsed in contradistinction to the process of curinjr by hot air 
and smoke in Mr. Wickham’s machine. 

2. The wet process in use at Mergui Experimental Gardens is 
the simplest possible method and yields very clean rubber. The 
fluid latex strained, but without any admixture of chemicals but 
diluted with water, if too thick, is set to cream in soup-plates. 'Phe 
rubber particles, which are of lower specific: gravity than sap, gum, 
etc., rise to the surface whilst the watery constituents of the latex 
and impurities sink. .After about 24 hours or less the rubber forms a 
soft creamy white cake, which is removed by hand pressed, stam{)cd 
with the plantation mark, washed and then placed on well 
ventilated racks under a shed to dry. 1 should mention that after 
the cakes of rubber are removed from the soup-plates the resitlual 
liquor, which is usually slightly milky, is collected along with the 
washings of the collecting cups an larger vessels, some clean water 
is added, if necessary, and the mixture stirred. After standing for 
24 hours or so a certain quantity of rubber rises to the surface. 
This is carefully washed and dried, and is sold alontr with the scrap. 

I contemplate treating this quality of rubber eventually in a 
washing machine and exporting it in the form of sheet-rubber. 
Manufacturers, however, seem to be quite content with the 
pancake ” or biscuit riiV^ber now sent from plantations. 

The quantity of latex at present dealt with is inconsiderable, 
being derived only from the older trees in the Experimental 
Gardens. It is not sufficient to warrant the purchase of expensive 
machinery, but I am of opinion that some simple machinery and 
drying apparatus will be needed in a few years’ time as all labour 
available will be required for collecting the latex. I have 
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accordingly made enquiries through the International Rubber 
Planters’ Association, of which I have become a member, with a 
view to improving our present primitive methods of preparation and 
hastening the drying process. As this concerns our methods of 
preparation I beg leave to enclose a copy of my letter of enquiries, 
and to refer you for the sequel to the Inclm Rubber Journal of 
the following dates : — 

i6th January, correspondence re Washing Mills. 

13th l"ebruary, page 169, “ A Question for the Rubber Trade.’^ 

27th P^ebruary, page 222, Washed and Dried Rubber.” 

13th March, page 269. 

It is possible that it may be found profitable to adopt the 
centrifugal separation of the rubber particles from the latex 
diluted with water (Biffen’s patent) or a modification of it which is 
announced from Ceylon ; but until a considerable number of the 
plants in the larger plantation are large enough to be tapped it 
will, I consider, be sufficient to go on as we are doing. 

I beg to a|)pend extracts from my last inspection notes of 
the Mergiii Plantation relative to the preparation, drying, and 
packing of the rubber, and tlie account sales of the last two 
consignments, from which it will be seen that our rubber fetches 
excellent prices. The price of Fine Para opened at i*"^ 1905 

and in the second week of March stood at 5^-. 

ICxtract from Inspection Report on Rubber Plantation at 
Mergui. 

***** 

THE PREPARATIOiSr OK RUJiUKR. 

3. The preparation of the rubber has been vastly improved 
by the Manager (Mr. J. W. Ryan), but still leaves room for further 
improvement. F'or example, the biscuits are of various shapes 
and sizes, some being very thin and shrivelled up. It is desirable 
that all should be as nearly as po.ssible alike. Moulds of several 
kinds have been tried, but they do not give better results than the 
ordinary soup-plates. Plates of the .same size and make should be 
used so that the pancakes may be the same. A measure or ladle 
should be u.sed for putting an equal quantity of latex in each 
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plate SO as to obtain cakes of equal thickness, say, eight to the 
pound. 

The marking of the pancakes or “ biscuits” may be, and to 
some extent is, done by hand by pressing each cake with one of 
the plates originally intended to be used in the moulds. This is 
a slow and expensive method which will be improved upon when 
the yield increases. The cane hammocks on which the pancakes 
are hung to dry are allowed to sag too much, so that the cakes of 
soft rubber become deformed and unsightly. If the cane will not 
bear stretching tight it will be better to use wire-netting, say of 
two-inch mesh, on which the cakes of rubber will lie flat. The pan- 
cakes when removed from the plates or moulds are very soft and of 
a creamy white colour. I noticed that the liquor w^hich moistens 
them is sticky and gives the cakes a sticky coating apparently 
of some gum-resin, which is very apt to get mouldy in damp 
weather. This must be remedied either by diluting the latex 
before it is poured into the plates or by throwing the pancakes 
iiito clean water and washing them when they are taken out of the 
moulds. It will also be a good plan to subject them afterwards to 
pressure so as to squeeze out moisture and imprint the Govern- 
ment mark upon them before putting them on the racks to dry. 
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SOME RECENT RUBBER SALES FROM MEKGUI. 

Account sales of four packages India Rubbei* shipped by the 
undersigned per ss. Derbyshire” to London, sold by order and 
for account and risk of the concerned. 

Forest Department Rubber Consignment Account No. 6, 
Invoice 170. 1903-1904. shipment. 


Cwt, 

qr. 

lbs. 

£ 

s. 

d. 


s. 

d. 

Hi I case gross 

1 

I 

11 







T/D 38/2 

0 

I 

12 







Nett 

0 

3 

27 







111 lbs. 5/1 




28 

4 

3 




H 2 I case gross 

0 

3 

18 







T/n 42/^ 

0 

I 

1 6 








0 

2 

2 







58 lbs. cff. 4/5 




12 

16 

2 




Hs 1 case gros.s 

I 

I 

1 







r/L) 40/2 

0 


14 





• 



0 

3 

^5 







99 lbs. di 5/1 




25 

3 

3 




H4 1 case gross 

0 

I 

0 







T-I) 

0 

0 

2 







26 lbs. 4/6 




5 

*7 

0 








72 

0 

8 ! 




Discount allowed to buyers 2^ % 




* 

16 

0 

70 

4 

8 

Howe Chmgcs. 










Freight ou 3-2-5 ip' 52/6 




0 

10 

10 




Landing, weighing, taring and sampling 




0 

16 

t 




Wharf rent and Fire Insurance 




0 

I 

8 




Porterage, stamps and petties 




0 

2 

5 




Hrokerage 1 % 




0 

'4 

5 




CoiTimi.ssion 5 % 



... 

3 

12 

0 

5 

18 

1 








64 

9 

7 





Ks. 

a. 

P- 

Rs. 

a. 

P 

Exchange foi- o/d remittance to Rangoon 

1/4 






9b 1 

3 

0 

Rattgoon Charges. 










Marine Insurance 




4 

9 

0 




Shipping and petty charges 



... 

10 

10 

0 

15 

3 

0 

Nett proceeds 



... 




946 

0 

0 


K. O. E. 

(Sd.) Finlay Klkmin<. ik Co. 


Rangoon : 
2 Qth July 1904. 


534 


INDIAN FOKESTEK 


[SBPTRMBER 


Account sales of six cases India rubber shipped by the 
undersigned per ss. “ Warwickshire ” to London for sale on account 
and risk of the concerned. 

Invoice No. 187, Forest Department Consignment No. 7, 
1903-1904 shipment. 


1/42=4 cases gross 
Less T 136+D 8 lbs. 


5 I case gross 
Less T 43-(.D a 


6 =r I case gross 
Less T 41 -j-l ) 2 


Cwt. qr, lbs, 

..409 
I I 14 


= 313 lbs. Cif S/ih 


^ 64 lbs. J,, 5/3 


7 = 1 bag gross 


— 1 12 lbs. (p, 4/1 1 


= 10 lbs. ^/8 


2 

3 

5 

0 

3 

25 

0 

1 

>7 

0 

2 

8 

1 

T 

>5 

0 

1 

>5 

I 

0 

0 

0 

0 

it 

0 

0 

1 

0 

0 

10 


Less discount 2 ^ % 

Interest allowed to buyers ... 


Charset’S. 

Freight ... , . • 

Landing, weighing, taring, opening for'cusKmis. etc 
Kent 

Fire IrisuT-ancc 

Porterage of sample, stamps and petties 
Brokerage (jff 1%.,, 

Commi.ssioii («, 5 % 


/ s. d. £ s. d. 


82 16 


16 j6 


27 10 8 


At exchange i/4g\ 

lian^non Charges. 
Marine In.surance 
Shipping and petty cbarge.s!!.' 


Nett proceeds 


1 16 8 

128 (9 8 

346 

035 

3 7 n 

1 1 8 
III 0 

0 1 0 

0 2 I 

0 1 0 

1 5 9 
690 

125 II g 

10 II I 


115 0 3 

Rs. a. p. 

Rs. a. p. 

••• 

1,721 13 0 

766 


21 5 6 

28 13 0 


*,693 0 0 


Rangoon : 

\2th Novemlier 1904. 


E. & O. E. 

(Sd.) Finlay Fi.rminc; & Co. 


MISCELLANEA. 


THE FORESTS OF THE GWALIOR STATE. 

We have received a report containing much of considerable 
interest on the Gwalior State forests compiled by Mr. J. D. St. 
Joseph, Chief Forest Officer. This officer was deputed, at the request 
ofH. H. Maharaja Scindia and under the orders of the Political 
Agent, Bhopawar Agency, to report on these forests and to draw 
up proposals for their future management and conservancy. 
During the field season the forests in the Gwalior and Isagarh 
Frants (divisions) as well as those of the Amjhera district of the 
Malwa Prant were inspected. The forests of Singoli, Agur and 
Sonkuch, also in Malwa, remain to be inspected. The first two lie 
in the dry zone of Rajputana, and it is said that their vegetation 
will therefore resemble that of the deciduous forests of Central 
India. 

The Gwalior State is included in the Central Indian plateau, 
but the physical features of tlie area vary considerabl)’. The 
northern portion consists of plains country with low detached hills 
in its southern portion and covers an area of 5,800 square miles. The 
southern portion, 17,900 miles in extent, has a general elevation 
of 1,500 feet, the hills rising to 2,000 feet. The State lies on the 
watershed of three rivers, the Chambal, Nerbudda and Mahi. I'he 
plains country is practically devoid of forest with the exception 
of small patches on the low hills or in ravines. The forests cover 
the rugged country and uplands of the southern portion of the 
area. 

The report describes the geological formation, soil and climate, 
and then proceeds to a consideration of the requirements of the 
people as regards forest produce. 

Generally speaking, the inhabitants are described as a poor 
c!as.s of agriculturi.sts, labourers and cattle farmers. In the towns 
and larger villages where the people are richer they are of Aryan 
stock, but within and in the neighbourhood of the forest.s the 
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inhabitants consist of aboriginal tribes, chiefly Minas, Saharias, 
Bhils, Bhilalas, Gonds and Korkus, many of whom follow no 
agricultural pursuits but live by the sale or barter of forest produce, 
These tribes maintain themselves partly on jungle products and 
partly by practising that most wasteful and ruinous of all methods 
of agriculture (if it can be so termed) “jhuming'^” to which various 
local terms are given. This is practised without let or hindrance, 
and no slope or gradient, however steep, escapes this ordeal. We 
trust that it will be found possible to prohibit this i)ractice in the 
forests still remaining to the State, for its continuance cannot but 
have a terrible effect upon the future of the country. 1 he cattle of 
the adjoining villages graze without hindrance in the forests. 

The chief tree of the forests is the teak, which reaches the 
northern limit of its habitat in the latitude of Sipri. The felling of 
this tree has never been restricted, and it is said to have been nearly 
exterminated in many parts, whilst the present stock is described 
as wretched and almost valueless. After teak, heja {Pterocarpus 
manupium\ and shisham {Dalbergia lati folia) are the most valuable 
timbers, which are sparsely spread throughout the forest area on 
slopes and hills. These have also been overcut. Stumps of three 
feet in girth are met with. Anjan {Hardwickia binata), the next 
important tree, is only found in the Amjliera forests, its home being 
in the Amjhera Ghats, which are said to be full of seedlings, young 
trees and old stumps and stems shamefully hacked about by Bhils. 
Khair exists, and is valued for the catch it produces. It is plentiful, 
but wherever accessible has been overcut for fuel ; trees five — six 
feet in girth and 30 — 40 feet in height are met with. The woods in 
common use among the agriculturists are saj ( Tcrminalia tomentosa), 
tinas (pugeinia dalbergioides), dhaora (Anogeissus latifoiia\ dhau 
i^A, pendula\ dhaman {Grcwia sp,\ seja {Lagers trce7nia parviflora)^ 
tendu {Diospyros melanoxylon\ nim {Melia indica) and kaim 
{Stephegyne parvlfolia). They are all more or less well 
represented, but under the system of unrestricted cuttings in vogue 
the stock in tracts along main channels of export has teen greatly 

* Ihe felling of a patch of forest, burning it over, and raising; one or two crops 
upon it. I'he aiva is then deserted and a fresh patch of fon\st cleared.— H on. Kd. 
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diminished both in quantity and quality. Salai {Boswellia serrata) 
usually predominates on the dry tops of hills and plateaux and hot 
dry southerly aspects. Achar and mahua are valued for their 
fruits and flowers, whilst lac is collected from the chola and kussum. 
Bamboos are sparsely represented and poor in quality. Owing to 
their easy extraction and great value they have been greatly 
overcut. 

The past treatment may be summed up as follows. Owing to 
the total absence of proper forest conservancy and the system of 
extraction by lease and permit holders all straight and serviceable 
timber of marketable dimensions has disappeared, as has been the 
case in so many other Native States. The present stock consists of 
crooked and unsound material, and the forests will require very 
careful conservancy to bring them back to a condition which will 
ensure a supply of the necessary forest produce being available for 
future generations. .So far as there can be said to be. any 
management the forests af^pear to be under the charge of three 
separate departments — (i) Areas under the Land Records, called 
reserved forests ; (2) Areas allotted to the Military Department for 
fodder, called military Dangs ; (3) Areas under District Officers 
leased to zamindars or included in their revenue holdings, called 
miscellaneous Dangs. The amalgamation of (i) and (3) is under 
consideration and leases which fall in are not renewed. A small 
establishment is entertained for the so-called reserved forests, 
and a code of rules was formulated last year, but the provisions 
are not yet in force. Receipts have apparently risen during the 
last three years, but in the absence of any regular system of manage- 
ment this cannot be looked upon as a matter for congratulation. No 
sowings and plantings have ever been undertaken, nor any other 
works of improvement. 

The future management of the forests is discussed, a detailed 
statement being given showing the proposed blocks of forests to be 
conserved and their boundaries. The proposals for establishment 
suggest that a Deputy Con.servator from the Indian Establishment 
should be appointed as Conservator in charge of the State forests, 
which it is proposed to divide up into some twelve Ranges. After 
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dealing with the sources of revenue, Mr. St Joseph estimates the 
receipts at about Rs. 2 , 6^)000 and charges at Rs. ^ 

surplus of Rs. i;30,ooo. 

We sincerely trust that the Durbar will give this report careful 
consideration, since the future of the country may be said to depend 
in great measure on the immediate and complete cliecking of the 
reckless fellings and the maintenance and improvement of the 
forest growth still existing in the State. 


GOLD WASHING IN THK SONA RIVER. 

We have received the following information, together with the 
accompanying Illustration, from Mr. Hobart-Hampden, Director 
of the Imperial Forest School, Dehra Dun, on the subject of 
the gold-washing operations undertaken by the local inhabitants 
in the Sona Nadi, a river situated in the Ganges Division of the 
Western Circle, United Provinces : ‘‘ A small colony of Boksars, 

an aboriginal tribe akin to the Tharns of the Tarai, has for long 
liv^ed on the Sona Nadi and occupied itself in washing for gold. 
They only make about four annas a man a day. Their implements 
are of the roughest. The Sona Nadi runs down a broad open 
valley, surrounded by steep hills and connecting with the 
Ramganga valley just below Boxar.” 


THE FELLINCi OF WHITEWOOD IN RUSSIA. 

[Translated from the Russian Lesopromiskleny Viestnik (timber 
exporters’ news), of the 19th May (ist June), 1905.] 

In whitewood forests. Government as well as private owned, 
the method of felling now in vogue is generally partial, of 
selected dimensions onW. In the Government forests the buyers 
take the larger sizes, from six vershoks and thicker (lOj^ inch tops 
diameter), and in tho.se belonging to private individuals from four 
vershoks and up (7 inch tops). On examining the felled areas in 
after years in both the above categfories of forest, w(r came to the 
conclusion that there was an exceedingly large quantity of dry 
standing timber. After considerable study we decided that in 
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('lovernment forests, where the tliicker sizes only were felled, the 
quantity of dry wood equalled that of the quantity taken out, and 
consisted more particularly of matured timber, while in forests 
belonging to private owners where thinner dimensions were cut 
down (7 inch diameter tops), the quantity of dry timb<!r was very 
great indeed. We are inclined to attribute .such a considerable 
deterioration of timber to the thinning of forests by fellir.g the 
merchantable trees to stu:h an extent that the remainder are 
swayed b}’ the wind, and through the cimlinual rocking movement 
the smaller fibres of the rf>ot Irreak in the ground, the consequence 
of which is that the tree recidves insufficient nimrishment. After 
that its complete destruction is but a matter of time. 

It is evident from the above that the system of felling of 
timber as practised at presrmt is faulty in the extreme, and should 
be discarded for a more (wrfect one, and one by which .such a 
considerable proportion of standing timber would not be spoiled. 
The felling of picked dimensions is only possible in cases where 
wood is of no great value. Now that forests have become exceed- 
ingly \'aluahle property, it is necessary that the I)epaitment of 
Forestry should work out a scheme which would not only give the 
greatest possible return, hnt would, at the .same time. n:)t cause the 
property itself to deteriorate in value. It can scarcolv be termed 
.satisfactory business when, after felli.ig a certain number of trees, 
an almost ecpial quantity are irreparably damaged, all through our 
lack of knowledge of forestry. In view of this it becomes a matter 
of vital importance to determine the maximum numljer of trees 
which it is permissible to fell, without causing harm to the 
remainder. Various trials in whitewood forests should he made, 
for besides the dead loss of the .Iry woo<l. the whole property 
deteriorates, for these trees attract numerous harmful iii.sccts, the 
wood falls in time, choking up the forest, and the wind, with 
greater scope than ever, completes the work of devastation. 
Obstructions in forests such as arc caused by fidlen tree.s are 
conducive to fires, the harm of wiiich it is umiecessarj- to dilate 
utK.... Experiments should be undertaken for a number of years 
in one centre. We consider that these should be carried out m 
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Government forests by pUicin^ aside experimental areas and 
determining in that way the maximum number of trees which it is 
feasible to fell simultaneously without harming the remaining 
timber. 

The Editouship of the Fauna of British India. — We 
understand that the Secretary of State has offered the Editorship 
of the Fauna, vacant owing to the lamented death of Dr. Blanford, 
to Colonol C. T. Bingliam, lately retired from the Department, 
and that the latter has accepted. We feel sure that we arc 
voicing the sentiments of the Service when w^e extend our heartiest 
congratulations to Colonel Bingham on the well-deserved honour 
done him and, through him, to the Department. 

Canadian Lumukrmen and the Waterways ok 
Canada. — In a wood-producing country it is a matter of the 
utmost importance that waterway rights should be clearly defined, 
and we are therefore glad to learn that disputes between Canada 
and the United States over the international watciAvays are in a 
fair way to be settled. The work of the Waterwaj^s Commission 
jointly appointed had, in the first place, to be abruptly broken off 
in consequence of a misunderstanding between the Canadian and 
United States Commissioners respectively as to the scope of the 
enquiry. The Canadians ha^l gone into the work in the belief 
that all questions arising out of the waterways w^ould be dealt 
with. The Maine lumbermen, wdio are interested in the rights 
of lumberers and navigation of the St. John River, insisted that 
the St. John River issue was outside the scope (T the Commission, 
and an exmination of the reference show^ed that this w^as so, 
the wateiAvays to be the subject of discussion being described as 
those flowing into the lakes and the St. LawTcnce, and emptying 
into the Atlantic. This would, of course, .shut out the St John 
River, which flow^s into the Atlantic by w^y of the Bay of Fundy 
and the Rainy River lumber dam — a matter to w^hich Canadian 
lumbermen attached great importance. At one time the St. 
John River dispute appeared to have approached a very critical 
stage, u'hen the Newv Brunswick authorities were being urged by 
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Canadian lumbermen to send a militia force down the Canadian 
banks of the St. John to protect the local authorities in blovvin^^ up 
the booms, which the American lumbermen had thrown across 
the river into Canadian waters, but the intervention of the Ottawa 
authorities quieted the excitement The rival lumbermen signed 
a truce pending a legal adjustment of their respective claims. 
Meanwhile, the points in dispute are to be handled by a joint 
Sub-committee, who will be ready to report to the Waterways 
Commission as soon as the latter body has had conferred upon it 
the legislative authority to deal with the question. In the in- 
terests of the lumber trade on both banks of the St. John River, it 
is hoped that the Commission will be able to precisely define what 
are the treaty rights of both countries, and to arrive at a friendly 
settlement of all the matters in dispute. 

Till*: Fishinc Industry in Madras. — We understand that 
the Government of Madras recently addressed the Government of 
India on the subject of an investigation being made into the 
fisheries of Madras. Their proposal was that Sir. F. A. Nicholson 
should be deputed to make a careful investigation of the fishing 
industry with a view to its improvement. Whilst considering that 
the Government of Madras had underestimated the cost of such 
an enquiry the Government of India gave their hearty approval 
to the scheme. Sir F. A. Nicholson has been appointed for two 
years, the first to be spent in India, the second, or such [rdvi as 
may be necessary, in Europe. 

Iri.sh Forestry Society. — The third annual meeting of the 
Irish Forestry Society was recently held in the Mansion House, 
Dublin, the chair being occupied by the President, Lord Castletown. 

Mr. Field, M.P., in moving the adoption of the report, pointed 
out that in his opinion the subject of reafforestation had been neg- 
lected because the majority of the people did not understand the 
utility or necessity for reafforestation. He spoke at length as to the 
benefits derived in other countries from their forests, and the advan- 
tages, both commercially and otherwise, that may be realised at 
Home, were the subject taken up in a whole-hearted manner by 
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the Government and by the people themselves. He had himself 
moved in Parliament to have a clause inserted giving County 
Councils powers to acquire waste land for the purpose of planting. 
Unfoi Uinately Mr. Gerald Balfour did not see his way to accept 
the suggestion. Section No. 4 of the Land Act, however, gave the 
County Councils certain powers to spend money and obtain land, 
but the power had not been exercised to any extent. He had 
endeavoured to move the Dublin County Council in the matter, 
but there was a difficulty in obtaining money and also in getting 
men to work earnestU'. lioth earnestness and the means to carry 
it out were required. I'he Department of Agriculture had spent 
10,000 in establishing a practical schood of forestry in Avondale, 
a.id it had done good work, but it was really a very moderate 
attempt towards introducing the stiid\' of forestry in Ireland. 
At one time Ireland was known as the “ VVoodeci Isle,” but now, 
he believed, it was one of the most treeless countries in Plurope* 
(Hear, hear.) .Something should be done by those in authority to 
see that wherever a tree is cut down another should be planted. 

( Ap[)lause.) 

Mr. H. de P". Montgomery, D.I.., seconded the ado[)tion of 
the report, and urged the formation of State forests. As a member 
of the Board of Agriculture, he knew the Department had not the 
funds to embark on large schemes of planting. The money w^as 
all wanted for the improvement of live stock and agricultural 
education. The Department had made arrangements for an expert 
to deliver a course of lectures on forestry at Avondale. He 
pressed the members to make an effort to get a clause introduced 
this session into the I.ands Improvement Act making the [planting 
of trees, for profit or otherwise, one of the things for which money 
should be lent under the Act. 

The report was unanimously adopted. 

On the motion of Mr. Moran, seconded by Mr. Lambert 
Jones, the Piesiclent, Officials, and Executive Committee were 
im a 1 1 i rn o u sly re-elected . 

Lord Castletown, after paying a tribute to the w^ork done by 
the Officials and Committee, and the late President, Dr. Cooper, 



said lie believed the public were beginning to think there was 
something in the idea of affviresiation. I here were signs that the 
work done by the officers was beginning to hear fruit. I'here was 
an idea tliat Irish timber was not as good as foreign timber. That 
was far from accurate. Mr. Nisbet, one of the greatest authorities, 
had examined timber in Waterford, Cork, Tipperary, and elsewhere 
and had found it as suitable, if not more suitalile, and of better 
character, than foreign timber, although a great deal of it was grown 
on wrong principles. He proposed to present the society with 
some books, recently published, which might give valuable hints. 

'riiH Woods ok Irki..\m>. — In the House of Commons on 
I^'riday last week, Captain Donelan asked the Chief Secretai)’ to 
tlie Lord Lieutenant of Ireland whether it was propo.sed to take 
any steps with a view to pre.servc the few woods and plantatitms 
still left standing in Ireland. Mr. Long .said that the Depart- 
ment »)f Agriculture were alive to the iin})ortancc of the question 
They had caused special inquiries to be made, and had been in 
communication with the Kstates Commissioners with a view to 
the utilisation of .Section 4 (i) of the Act of 1903 The Depart- 
ment had themselves purchased, as trustees under this .section, 
certain woods which would be utilised in connection with the 
Department’s forest r}* station in County Wicklow. The Depart- 
ment’s funds were not .sufficient for an)' comprehensive scheme of 
forestry develojimeut, but facilities were being provided under the 
county agricultural and horticultunil .schemes for encouraging the 
planting of trees and the preservation of existing woods by 
occupiers. Captain Donelan asked whether action would be taken 
to prevent landlords from cutting down the timber on their estates 
when selling under the Land Purcha.se Act. Mr. Long said he 
had never heard any suggestion of the kind before. 

Game PRKSKRVAriON in Assam. — The additional forest 
reserved in Assam for game preservation has been selected u ith 
the same di.scrimination as the others.. It consists of nearly 
60,000 acres, partly in the Nowgong and partly in the Sibsagar 
district, interferes with no cultivation, and being b(junded on all 
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sides by rivers, there can be no disputes. The railway running 
as it does on tlie outskirts of the north will give easy access to 
the place when the animals have recovered from the decimation 
the)' have been subjected to for many years past. A good many 
shed antlers used to be brought in from this forest, but when 
masks also came on the market no wonder the authorities 
became sceptical and closed the place ! Permits will, no doubt, 
as in other reserves, be granted to genuine shikaris for tiger and 
leopard shooting, and in three or four seasons for stags, but potting 
for commercial purposes is at an end in the Kayiranga. 

The Cat.cutta Zoological GARDENS.—The Government 
of India have decided upon the enlargement of the Zoological 
Gardens which has been a much needed requirement for some time 
past. ‘Some adjacent vacant grounds are now to be made over to 
the Garden authorities, and we trust that this valuable addition to 
the grounds will lead to several other houses being erected, and 
amongst them an Insect House. In a countiy of the size of 
India and possessing such a wonderful variety of insect life such a 
house would be both interesting and of considerable economic 
utility. 
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ON THE IMPOR'rANCE OF A KNOWLEDGE OF MODERN 
LANGUAGES TO THE SCIENTIFIC FORESTER. 

In a recent article on the future training of the Upper 
Controlling Staff of the service a list of the subjects comprised in 
the course of study which will be followed at Oxford was given. 
The list so far as it goes is a good one, but there are several points 
which are open to criticism. A careful study of the questitui shows 
that whilst the subjects now prescribed for the competitive 
entrance examination — Mechanics and Physics, Chemistry, Zoology 
and Botany — are in themselves excellent, several others, equally 
liecessary, have been omitted, wliilst the standard upon which the 
examination is based is so low that it will be impossible b\' its 
means to obtain the best men. It is scarcely necessary to point out 
that the very essence of an examination is to, by its means, 
single out the best of the competitors, and this can only be done 
by setting a high standard. Attention has been drawn to this issue 
in Nature* where, under the title of “ luitrance Examination to 
the Indian Poorest Service,” a writer, after drawing attention to the 
inadequacy of the proposed entrance test, continues “ Wdien we 
remember that in the Indian Civil Service examination the 
standard of subjects is that of an honours examination ; that a 
candidate takes not three subjects, but eight, nine, ten or more, it is 
obvious that the Secretary of State is trying to recruit IA)rest 
officers from men of a markedly inferior intellectual range, and the 
strictures which were passed by Sir George King on the Indian 
foresters at th^ Dover Meeting of the British Association will 
probably need repeating a few years hence.” All will, we think, 
endor.se the opinion that whatever the nature of the subsequent 

* July 2oth, 1905. 
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insti'Lictiun ^iveii to the Forest recruit may be, the standard of the 
entrance examination should be such as to enable the examiners to 
pick out the best men who present themselves, and that these men 
should preferably be graduates. We can see no adequate reason 
for limiting the candidates to school-boys and University freshmen. 

But there is another aspect of the proposed entrance 
examination and subsequent tuition to which we would wish to 
draw attention. It is the important question of the necessity 
to the scientific man of the present day, amongst whom 
the Forest ^.officer naturally takes his place, of an adequate 
khowleldge of modern languages, and by modern languages we 
allude here more particularly to French and German. The present 
entrance examination prescribes no modern languages, although 
we are given to understand that in the future German will be 
added to the subjects to be examined in. In the schedule of subjects 
to be studied at Oxford we .see that this language forms one of the 
subjects of tuition. We may ask en passixnt whether the spectacle 
of a graduate commencing the study of a modern language at a 
University has not its ludicrous aspects ! Why, we would enquire, 
need the language be taught at all during tlie special training? 
Every hour available is required for this latter, and those given to 
school-boy classes are thrown awa)*. Why not require from the 
competitors at the entrance \ixamination such a knowledge of 
the language as is required from the candidates in the Indian 
Civil examination ? The .succes.sful recruit at the latter does not 
proceed to the University to continue the study of F'rench or 
German. That part of his education has been accomplished. 

But we wish to go further here. We would ask why is it that 
German is the only language pre.scribed ? There are many who 
consider that French forestry is not one whit behind that of the 
German. Leaving aside such controversial questions, however, few 
would be found to deny that French forest literature is on a level 
with and ranks with the best of the German. Why therefore 
shut out from the present recruit the whole of the literature of the 
Forest Service of a great nation by laying such stress on the 
knowledge of the language of a neighbouring one, and why 
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undertake what should be an entirely unnecessary burden, its 
tuition during the special course of training the recruit undergoes ? 

We aie of opinion, an opinion shared we are aware by 
many who have given the matter the most careful consideration, 
that the education of the scientific forester, and we use the term 
in its widest sense, is incomplete unless he is armed witii a working 
knowledge of the French and German languages, unless he possesses 
such a knowledge of both that he can peruse with facility the 
literature of either country. Such a knowledge, we sa\’, is 
indispensable to the scientific forester in executive charge if he wishes 
to keep himself au fait with the continual growth in the scientific 
ways of treatment and tending of the forests, with new methods of 
extraction, treatment of mountainous areas, etc. Butifsuchisa 
necessit}' to the forester who is a forester at heart as well as in 
name, it is an essential to the officer who specialises in an\’ one of 
the many branche.s open to specialisation which the varied nature 
of his duties present to the forester. It may be sylviculture or 
chemistr}’, the protection of hill tops and the checking of mountain 
torrents, specialisation in methods of extraction or in botany, 
forest fungi or forest zoology or mathematics. In one or all once 
interest has been aroused to the point of deciding an officer to 
take up a certain line he is at once faced with the wish to 
obtain all the available literatiueon that subject,, and,, when obtained, 
with the prol)lem of reading it. If he Ivas the command of but one 
of the two languages we are considering at his disposal that man 
can never develop into the specialist he aims, at becoming until he 
has acquired a working knowledge of the language he is without. 
It is not necessar}’ to harp further upon this point. ICvery specialist, 
every scientific specialist, is aw^are of the fact. 

Now the men of the Forest .Service are essentially specialists 
in that the forest portion of their duties, as distinguished from the 
heavy administrative ones, are of a nati.re which require a vei*)' 
careful and special training to enable them to be carried out, and 
this training does not end when tlie student joins the service. 
The Forest Officer, as has been well said, is ever at school, and to 
enable him to remain there with the greatest profit to himself and 
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the Government he serves we would strongly recommend that 
the entrance examination should prescribe a knowledge of 
F'rench and German, and such a knowledge as would render it 
unnecessttt-y to continue the teaching of those languages during the 
special course. In the interests of the Government which both 
serve we would suggest that in these subjects one and the same 
papers should be set for the Indian Civil and I'orest Services ; for 
whereas in the former case the knowledge may be considered an 
intellectual requirement, for the latter it is in addition essentially 
a professional necessity and one of the utmost importance to its 
members in their future official careers. 

SCIENTIFIC PAPERS. 

SOME INDIAN FOREST FUNGI. 

PART II. 

RY DR. K. J. HUTI.ER, M.H., K.I..S., 

CRYPTOGAMIC ROTANIST TO THE GOVERNMENT OF INDIA. 

A number of exceptionally interesting fungi of the order 
Uredinea!, more commonly called rusts, occur in the Himalayan 
forests. They are perhaps the best known of all Indian, fungi from 
the work of the late Dr. Barclay of the Indian Medical Service, 
who in the short space of six years, from 1886 to 1891, publi.shed 
over twenty papers dealing with the.se fungi, and cle.scribed 109 
species, of which 72 were new to science. It has since become 
clear that he only touched on the fringe of a vast subject. Almost 
all his species were collected in the immediate neighbourhood of 
Simla, and as we pass along the range the variation of the fungus 
flora keeps pace or perhaps exceeds that of the general flora. The 
Mu,ssoorie and Jaunsar barberrie.s, for in. stance, bear an entirely 
different Aicidiiim from that on the Simla ones. A few scanty 
observations around Darjeeling have convinced me that the rusts 
of the Sikkim Himalaya differ widely from those further west. I 
believe that the Himalayan range is one of the richest regions of 
the globe in the members of this group. They have, however, 
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almost escaped the attention of collectors. The Sikkim species 
are practically untouched, and our knowledge elsewhere, excluding 
Simla, is confined to the most conspicuous forms in a few easily 
accessible spots. 

It is necessary, in order to render intelligible the following 
notes, to deal briefly with the general characters and often com- 
plicated life-history found in the order. All are parasitic, and the 
most destructive of known fungus diseases of cultivated plants are 
caused by the members of this group. Such are the rusts of 
cereals, annually responsible for the loss of millions in the grain- 
producing countries, the coffee leaf disease, which destroyed the 
planting industry of Ceylon some forty years ago, the linseed rust, 
exceedingly destructive in India, and many others. Most are 
confined to a single species or to a few closely allied species of 
host ; the host being almost invariably a flowering plant. Unlike 
the fungi with which we are chiefly familiar, such as the mushrooms 
and moulds, which can get their food from a variety of substances, 
the rusts require food of a definite composition, and usually find it 
only in one or a few living plants. It speaks volumes for our 
ignorance of the true composition of living plant substance that 
their artificial cultivation has never yet been accomplished. But 
the most remarkable phenomenon in the group is that known as 
“ hetercecism ” or the passing of different stages of the life-history 
on different and often widely separated host-plants. It is an 
eccentricity entirely comparable to that of the parasite of malarial 
fever in man, which, as we know, is obliged to pass a portion of its 
life in the body of the mosquito. Within recent years science has 
had its interest awakened in this cUiss of parasite, and we may 
expect to find other diseases due to the development of so 
objectionable a character, long known however in the fungi and 
some lower animals, added to dengue, sleeping sickness, yellow 
fever, malaria, &c. Another phenomenon exhibited by the rusts 
which may also have its counterpart in the parasites of man is 
that of “ specialisation.” Some of the species which attack 
several hosts have got split up into races without any external 
difference but each confined to its own variety of host and 
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unable, without some difficulty, to attack the hosts of the 
others. It is as if we should imagine that plague, to which 
Europeans are now comparatively immune, but which once 
ravaged Europe (if indeed the Black Death were plague), had got 
from long restriction to the East developed into a race no longer 
capable of readily attacking whites, while the parasite in Europe 
had gradually died out completely. The black rust of cereals 
attacks both wheat and oats, and the forms are absolutely alike, 
and beyond doubt are of one origin ; yet that on wheat cannot 
pass to oats, in India at any rate, and as the race on oats has not 
yet been introduced here, we commonly have, as in Dehra Dun, the 
remarkable sight of fields of wheat severely attacked with black rust 
alongside oat fields where not a trace of the disease can be found. 

In the life-history four stages are usually recognised. These 
may all be passed on the same plant or some may be passed on 
one plant and the others on another. They are known as the 
aecidial, uredo, teleuto and sporidial .stages. 

The a^cidial .stage, or /Ecidium, consists of a little plant body 
or mycelium formed of thread-like cells running between the cells 
of the host plant and obtaining food from them by means of little 
suckers pushed through their walls. It is usuall)' fiuind infesting 
leaves, but sometimes occurs on shoots, flowers and fruit as well. 
It is marked by the formation, as reproductive bodies, of 
ajcidiospores, usually minute, yellow, spiny bodies enclo.sed in a 
cup-like receptacle, of which the cluster cups of the barberry are a 
more or Ie.ss familiar example. With these a second spore-form, 
the “ sperrnatia,” whose meaning is not clear, is often found. On 
germination the aecidiospores usually give rise to the uredo 
stage. 

The uredo stage also con.sist.s of a mycelium much like the first, 
but it gives rise to uredospores which differ in colour, size, .shape or 
.some other character from the aecidiospores. They are formed 
under the epidermis and are without the little cup-like receptable. 

The teleuto stage arises from the same mycelium usually as 
the last stage, and the two together may therefore be taken as 
forming one stage only. Teleutospores are formed usually after 
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the Liredospore production has finished, but sometimes amongst the 
latter. Unlike the two preceding, the teleutospore is often com- 
posed of more than one cell, and instead of being able to germinate 
immediately it is frequently a “resting-spore” requiring a lapse of 
several months from its formation before it germinates. 

The sporidial stage results from the germination of the 
teleutospore. Instead of a mycelium being formed within the 
plant, a short projection grows out from the teleutospore into the air, 
and on this a few small spores, the “ sporidia,” are produced. On 
germination the sporidia give rise immediately to thcTicidium again. 

Now the remarkable fact remains that the recidiospores on 
germination are often unable to produce the next stage unless they 
happen to fall on a different plant to that on which they were 
borne. Thus the barberry cluster-cup spores cannot attack the 
barberry itself, but if they come into contact with wheat, barle) , oats, 
etc., they complete their development by giving rise to a mycelium 
within these plants, eventually bearing uredo and teleutospores and 
causing the destructive black rust of cereals. Similarly the sporidia 
resulting from these teleutospores cJinnot infect a cereal plant, but 
only a barberry. Just as a malarial parasite in the blood of man 
must die with its life but half completed unless a mosquito should 
suck it up, so the sporidia are obliged, in order to complete their 
cycle, to come into contact with a barberry bush. But as it 
appears probable that the malarial parasite can live in one stage 
for many years and induce ague in man years after exposure to 
mosquito bites has cea.sed, .so also it is certain that the uredo .stage 
of some rusts can be reproduced for years without the intervention 
of the other stage.s. 

So much being clear, the dc.scription of some species which I 
have received chiefly through the kindness of Forest Officers can be 
proceeded with. 

CHKYSOMYXA HlMALliNSE, liAKCLAY. 

In two papers in the “Scientific Memoirs by Medical Officers 
of the Army of India,” in 1890 and 1891, Barclay described some 
Uredineai on Himalayan species of rhododendron, and discussed 
their relationships, which were rather puzzling. 
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Around Simla a teleutospore form, which Barclay named 
Chrysomyxa himalense, is extremely conspicuous on Rhododen- 
dron arboreum. Comparing it with its European relative 
Chrysomyxa Rhododendri, D. C., Barclay sought for its aicidial 
stage o'n Pinus excelsa and on Picea Morinda. In Europe the 
A£cidium of the Rhododendron Chrysomyxa occurs on Picea 



FIG. 3. — CHRYSOMYXA HJMALKNSK ON RHODODENDRON 
CAMPANULATUM. 

excelsa. In India, however, Barclay could get no experimental 
evidence that his Chrysomyxa was connected with any conifer. 

Later on he obtained an Aicidium on Rhododendron 
campanulaturn and a Uredo on R. lepidotiim, and the 
possibility immediately presented itself that the three stages of 
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his Chiysomyxa were passed on the rhododendrons without the 
intervention of any other plant. 

In specimens received from Mr. Hole, I. F. S., from Jaunsar 
in 1904, the teleuto stage of Chrysornyxa himalense was found by 
me on Rhododendron campanulatum. 

Sir G. Watt also stated in a footnote to his Review of Dr. Barclay’s 
works published in the ‘Agricultural Ledger’ in 1896 that he found 
an A£cidium on R. lepidotum which Dr. Barclay declared solved 
the mystery of these fungi. This it could only have done by 
proving identical with that on R. campanulatum. Hence we have 
an aecidial and a teleuto form co-existing on Rhododendron 
campanulatum, and probably the same ylicidium and a uredo 
form co-existing on R. lepidotum. The possibility suggested by 
Barclay that this fungus passes through all its stages on the 
rhododendrons therefore becomes a probability, and the theoretical 
interest of this is considerable. 

The origin of the remarkable power of changing hosts 
(“ hetercecism”), such as is found for instance in the case of the 
malarial parasite and in many rust fungi, has naturally given rise 
to much speculation. Anything throwing light on it is therefore 
of value. Some Iiave supposed that it is capable of explanation 
on the descent theory, the parasite having affected the two 
different hosts from the time of their common ancestor. In the 
case of the mosejuito and man this takes us very far back indeed, 
and for the rust fungi we should have to look even farther. 
Others suppose that the parasite originally attacked both hosts and 
completed its development on each, subsequently losing one 
portion of its stages on one host and the remainder on the other. 
But the most probable view appears to be that which considers 
that the parasite was originally confined to one of the two hosts, 
and only later, by a sudden adaptation, became capable of passing 
to the other. 

It so happens that European rhododendrons bear, as already 
mentioned, a fungus, Chrysornyxa Rhododendri, which has its 
cxcidial stage on the spruce, Picea excelsa. The spruce also 
bears the teleuto form of a second fungus, Chr}’somyxa abietis. 
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The two are sufficiently alike to suggest a common origin. Any 
evidence that the rhododendron species was originally confined 
to one host will therefore throw some light on the development of 
hetercecism in this case. It may either have been at first confined 
to the spruce and then have passed to the rhododendrons in its 
uredo-teleuto stage, or at first living on the rhododendrons have 
then emigrated to the spruce in its .'lecidial stage. Now, though 
the fungus on Himalayan rhododendrons is unlike that on the 
European ones in many respects, still it is not unreasonable to 
consider that it also is of common origin with the latter. It would 
then strongly support the second of these views. In the Himalaya 



FIG. 4, — GVMNOSl’ORANGIUM CUNNINGHAMIANUM, DIUM FORM ON 
PYRUS PASHIA. 

at least, it is now probable that the rhododendron Chrysomyxa 
was primitively, as at pre.sent, confined to the rhododendrons^ 
We may then suppo.se that in its passage westward it developed 
Chrysomyxa Rhododendri by the transfer of its A£cidium to the 
spruce. From this Aicidium a teieuto form arose on the .spruce 
giving rise to Chrysomyjia abietis. Hence a competition ensued 
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on the spruce between the iEcidia of Chrysomyxa Rhododendri 
and of Chrysomyxa abietis, and, as Barclay has pointed out, in 
such a case the hetercecious form is the more likely to succeed. 
So the ./Ecidium of Chrysomyxa abietis was lost. The German 
mycologist de Bary was the first to suggest that Chr\\somyxa 
abietis originated from a form living on the rhododendrons, and 
Barclay showed that such a form possibly occurred in the 
Himalaya. The discovery of the a:cidial and teleuto stages both 
on R. campanulatum renders such a view at least highly probable. 

GYMNOSPORANGIUM CUNNINGUAMIANGM, BARCLAY. 

One of the commoner rusts in Mussoorie is an A^kidium on 
Pyrus Pashia, the Himalayan wild pear, which is conspicuous on the 



FIG. 5. — GYMNOSPORANGIUM CUNNINGHAMIANUM, TF.LEUTO l-ORM 
ON THE CYPRESS. 

older leaves during the hot- weather months, in and around the 
station. The affected leaves bear orange-red patches, whicli may 
be half an inch in diameter on the upper surface. 

On these spermagonia are formed, showing as tiny black- dot.s, 
while the corresponding part of the lower surface bears little 
tubular yEcidia from one to two millimeters long. 
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The species also occurs at Simla, where its life-history was 
followed by Barclay. Its further development occurs on the 
Himalayan c)^press, Cupressus torulosa. 

After infection by jecidiospores from Pyrus Pashia the cypress 
develops teleutospore beds at the infected part, either on the 
branches or green twigs. 

These beds are hemispherical or elongated, dark brown, bodies 
which during moist weather swell up enormously into gelatinous 
masses ; later on they become yellowisli in colour from the formation 
of sporidia on promycelia given out by the germinating teleuto- 
spores. By sawing the sporidia Barclay caused first spermagonia 
and then ALcidia to appear on the leaves of Pyrus Pashia. 

In June 1904, Rai Sahib U. Kanji Lai, Vernacular Instructor at 
the Imperial Forest School, sent me some specimens of this fungus 
on cypress seedlings, and \vrote that it was doing much harm in 
Jaunsar to young trees, especially those planted. Some of the 
seedlings sent were evidently dead from the effects of the parasite. 

A European ally of this species, known as Gymnosporangium 
Sabinae, is found on the juniper in the tcleuto stage and on the 
pear tree in the jecidial stage. It causes much damage to the 
latter, but the destruction of the juniper trees in the neighbourhood 
of the orchards has, in several .cases, led to the disappearance of 
the disease. 

In Jaunsar it is possible that something of the same .sort 
might be attempted wherever the cypress plantations are being 
much injured by this fungus. Removal of Pyrus Pashia for some 
distance around would probably lead to a considerable reduction 
in the cypress parasite in a few years. 


( To be continued^ 
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Plate XLIV. 




Avenue al Kandahar! Willows^ near the Siestan Caravanserai^ Quetta* 



ORIGINAL ARTICLES. 

THE AVENUES AND FRUIT GARDENS OF QUETTA. 

BY E. P. STEBBING. 

The popular and extremely pretty station of modern Quetta 
occupies the central highland of Baluchistan. Holdich considers 
that from its geographical position it must al>vays have been a 
point of strategical importance as well as a considerable commercial 
centre. It is surrounded by gigantic mountain peaks running to 
1 1 ,700 feet of elevation, the highest that Baluchistan can boast, and 
only eclipsed by the weird and isolated snow-capped volcano, 
the Koh-i-Taftan of the l^ersian border. Quetta is situated at an 
elevation of 5,500 feet above sea level, and is surrounded by an 
entourage of mountains such as few cities of the world can boast 
of. The double-peaked Takatu on the north is balanced by 
Chilian on the south-west, whilst to the south-east the square- 
topped Muedar rears itself up into the heavens. Beyond this again 
to the north-east the ramparts of Zarghun close up the landscape ; 
curious barren mountains these, blazing scarlet in the winter 
sunsets. From a point not far away the silver cone of Kand, 
which parts the headwaters of Pishin from those of Zhob, can be 
seen. The Mushkaf-Bolan Railway, on its way up from Sibi, runs 
through a dreary waste of sandy desert, covered in parts with 
a coarse herbaceous growth, and rocky mountains until the 
plain of Quetta and the valley of Pisliin are reached. The 
result of British interference with frontier misgovernment has, by 
means of irrigation, in the space of a short quarter of a century, 
converted plain and valley in spring and summer into a green 
oasis amongst the mountains. Wide green vistas of crops, broken 
here and there by the dark patches of orchards and hamlets and 
forming a grateful alleviation to the surrounding howling wilderness 
of desolation, are now to be seen from the top of the Miri, 
supposed by Holdieh to be the ancient debris of a mud volcano**^ 

* Holdich in his * Topography of British India’ (The Kegions of the World Series) 
alludes to the Miri SvS the ‘ ancient debris of mud volcano’ Mr. K. Hughes-Buller 
informs me however that excavations have shown it to be artiiicial. 
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which dominates Quetta as its fortress and protection. But 
delightful as are these smiling fields and orchards they are almost 
eclipsed by the beautiful and magnificent avenues which border the 
roads of the station itself These are solely the result of the work 
and foresight of the first generation of Quetta’s rulers, ably 
continued by their successors. 

The great need and importance of arboriculture in India has 
recently been the subject of a Resolution of the Government 
of India, to which attention has already been drawn in the 
Indian Forester!^ Nowhere perhaps throughout the length and 
breadth of the great continent are its enormous benefits to mankind 
in general so strikingly demonstrated as in the wonderful results 
achieved in Quetta. The illustrations with which this article 
is supplemented will, it is considered, sufficiently support this 
contention. Having been much struck, during a recent visit to the 
station, with the manner in which the planting work had been 
carried out, enquiries were instituted with a view to the possibility 
of writing a note upon the subject. Acknowledgment is here 
made of the kindly assistance received from Major Archer, Judicial 
and Revenue Commissioner, Baluchistan, and Major Tighe, 
Political Agent, Quetta ; from General Smith-Dorrien, C.B., 
D.S.O., and General Sir Stanley Edwardes, K. C. B., the first G. O. 
Commanding Quetta, through his son Major S. M. Edwardes, 
D. S. O. ; also incidentally from Sir Hugh Barnes, K.C.S.I., whom 
he consulted on the subject. As we shall see, both these latter 
officers were the prime movers in the original planting up of 
Quetta. To all these officers, as also to Mr. R. Hughes-Buller, 
C.S., Superintendent of the Baluchistan Imperial and District 
Gazetteers, and Rai Saheb Diwan Jamiat Rai, sincere thanks are 
due for the aid which has rendered the compilation of this note a 
possibility. 

Sir Stanley Edwardes informs me that the trees at Quetta, 
when the British first arrived, consisted mainly of orchards 
of white mulberry and apricot. There were no large trees at 
all except some scattered mulberry trees in the vicinity of the fort, 


V ide p. 460 of the present volume. 



PopUt (PopwlM ilta) Avenue, Voodcock Sjdnnev, QoetU. 
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in what is now the General’s compound, and also near the alignment 
of the present Lytton Road (in the Residency grounds), and 
some old willows (Kandahari ?) which stood to the west of where 
the railway station now stands near the site of the present railway 
Dhobies’ Ghat. 

The first steps towards planting up the station appear to have 
been initiated in the Civil Lines by Mr. Bruce as far back as 
1878. A year later Mr. Ingle joined as Treasury Officer and 
Cantonment Magistrate, and continued the work both in the Civil 
Lines and Cantonments. Later on, after the evacuation of 
Kandahar, the work was taken up in a more serious fashion by Mr. 
(now Sir Hugh) Barnes, with whom was associated the late Colonel 
Gaisford ; a Tree Committee being formed. Mr. A. VVaston, 
Assistant Conservator of Forests in Baluchistan, al.so took a 
considerable part in the formation of nurseries and in the roadside 
planting. 

The first young trees were obtained from Kandahar. Captain 
Anscomb, Assistant Commissioner, Quetta, to whom I am 
indebted for much valuable information on the subject, confirms 
this statement. He says that a beginning was made in the winter 
of 1881-82, when some 60,000 cuttings of chinar, poplar {Reamer 
variety) and willows were brought on camels from Kandahar and 
planted out along the roadsides and in gardens. The chinar cuttings 
were chiefly placed upon the Lytton Road, where they now form the 
beautiful shady avenue depicted in plate XLIII. The cuttings were 
put out in trenches, the latter being watered by irrigation channels. 
Water in such a country as Baluchistan is a commodity of which 
the value is fully understood ; and very considerable skill has been 
shown in Quetta in making use of the amount available to raise and 
keep alive the beautiful avenues. The wonderfully rapid growth of 
the trees has exceeded all expectations. The white poplar and 
Kabul willow cuttings, neither of which trees Sir Stanley informs 
me (although now so plentiful) existed at Quetta when the British 
arrived, were put out upon the othef roads of the station ; 
poplars, and to a lesser extent willows, were also planted out 
in the grounds attached to the Residency and tlie Generars 
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quarters, and other private compounds. These first batches 
of cuttings were procured by the Political Officers, and others 
obtained in the same way were planted out in Cantonments 
by Sir Stanley, From such first beginnings have the beautiful 
Quetta avenues arisen, and the wonderfully rapid growth, which is 
so well shown in the accompanying illustrations, has proved a most 
pleasant surprise to some of its original originators whom distance 
and retirement have long since removed from the scene of the 
labours of their earlier days. This wonderful growth has, however, 
another aspect and affords food for serious reflection ; for is it not 
typical of what can be done in Baluchistan under careful supervision 
and is it not a good augury of what may be done in the future in 
many parts of the country ? The question is one of water, but how 
many irrigation channels — kutcha irrigation channels — are there 
in the various districts flowing unprotected through the porous 
soil under a hot sun ? It is often held that planting trees along an 
irrigation channel is to be avoided owing to the amount of water 
they absorb. This is true under certain conditions, but only under 
certain conditions. In Baluchistan these conditions are not present. 
The amount of water lost by percolation through the earth channels 
and absorbed by the rays of the hot sun must be enormous. 
The planting of trees— trees tq provide timber or fuel and trees 
to yield that exquisite fruit which this land, truly the fruit garden 
of India, will grow so abundantly would not only prevent so 
large a loss of water but would utilise usefully the amount which 
does percolate. 

On the subject of the tree growth present in the villages in 
the vicinity of Quetta on our arrival there. Captain Anscomb writes 
“ The village of Kansi lying to the south-east of the town was the 
only village in the neighbourhood. It contained orchards 

of apricot, apple, plum, grape, and mulberry trees ; and there were 
a few willows, white poplar (Sa/e{/as) and Reamer poplars. The 
villages of Kirani and Sariab, the former lying about four and a 
half miles .south-west of the town, and the latter about eight miles 
due south, were well stocked with trees. In Kirani there were mostly 
fruit trees with a few willows along the water channels and small 
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clumps of mulberries ; while those in Sariab were mostly mulberry 
and willow with a few apricots. There were very few trees in the 
Quetta plain when I came (in May 1881), and 1 believe that to 
have been the case when the British arrived.” 

As the planting work continued in the station other species 
of trees were introduced by degrees, and the avenues, which are 
mostly to a certain extent mixtures of two or more species, now 
contain the white or safeda (Populus alba), black or kala safeda 
(P. nigra), reamer {V, sp.) and Euphrates (P. euphratica) poplars ; 
the Kandahar (Salix alba), Kabul (S. a^mophylla) and weeping 
(S. babylonica) willows ; the plane tree or chinar (Platanus 
orientalis) ; a species of ash (Fraxinus sp.) from America ; elm 
(Ulmus sp.) ; mulberry (Morus alba) and apricot (Prunus 
armenica). In addition there are, chiefly in Cantonments, some 
young horse chestnut (VEsculus indica) and robinia (Robinia 
pseudo-acacia). 

Running through the station, in Civil Lines and Cantonments 
alike, is the Lytton Road, the main thoroughfare of Quetta. This 
road was amongst the first planted, and contains white and black 
poplars, chinar, Kandahar and Kabul willows, young elms and ash. 
Of these the chinar predominates, and the pre.sence of this tree in 
the avenue renders the latter the most handsome in the station. 

By far the most numerous and most |)iominent trees are the 
various species of poplars, which have been largel}^ planted. 
Hand.somc, upright, well-grown trees these, the only fault to find 
with which is that they have been planted too closely together, 
in almost pure avenues in some places, or when mixed, mixed with 
the shorter Kabul willows.* The Gymkhana Road is planted 
with a well-grown avenue of white poplar and Kabul willow, the 
Jail Road with white and poplar and Kandahar and Kabul 

willows. Plate XLV I shows some Kabul willows in the avenue 
on this road. Both these roads were planted in Col. Gaisford’s 
time between the years 1890 — 95. Poplars and willows also appear 
on a part of the Sandeman Road and on the roads within 

* Unforiunately both poplars and willows are suffering from a severe attack ol a 
boi ing Cerambycid beetle, AEoUsthes sartus. 
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Cantonment and Municipal limits. A beautiful avenue, shown in 
plate XL V, of pure poplar has been planted on the main road 
running past the Woodcock Spinney, whilst a very typical piece of 
Kandahaiy willows may be seen near the Seistan Caravanserai 
close to the railway station (plate XLIV). The White Road is 
planted chiefly with ash, which is doing remarkably well both here 
and in other parts of the station, llie trees were raised from seed 
procured apparently from America. In addition to the tw^o species 
of willows the ash is to be found on the Brewery Road accom- 
panied by some El aeagn us {E. afigustifolia\ Fruit trees have 
occasionally been used in the avenues as in the case of the Lytton 
R5ad and of the Sandeman Road, which is planted with apricots. 
This is scarcely to be advocated, since these trees never reach the 
dimensions required for avenue ones. In Cantonments horse 
chestnut and robinias have been introduced into the roadside 
avenues to some extent, and these species, especially the latter, 
whose growth is quite remarkable, promise to do well. 

Turning now to the compounds we find that great care and 
taste have been usually displayed in their planting up. Both in the 
Residency grounds and those attached to the General’s quarters 
some fine old mulberries point to the existence of this tree in the 
country at the time of the arrival of the British. In the Residency 
a considerable amount of white poplar has been planted wdth 
Kabul willow, chinar, elms and w'alnut. These latter are doing 
excellently, and the tree is one which is well worthy of 
considerable notice. There are also one or two beautiful species 
of the Fopitlus euphratica here, one of which is showm in plate 
XLVII. Much the .same species are to be found planted in the 
General’s grounds and elsewhere throughout the station. There 
are a few deodar, which are said to be doing well, and Mr. Hughes- 
Buller informs me that the flowering of the acacias in the spring 
gives a touch of brilliancy and brightness to many gardens. The 
beautiful weeping willow has been planted in several compounds, 
and notably in the Cantonment' garden; with its graceful 
drooping foliage it greatly adds to the beauty of Quetta’s green 
lawns. 
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Plate XLVIl. 



Popttlttt Evpbratica in the Restdenqr Groundi» QoetU. 
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Quetta has long been famed for its splendid fruit, and it 
owes its reputation in this respect almost entirely to Sir Stanley 
Edwardes, who was practically the first introducer of the fine 
varieties of trees now to be found in the station. On this subject 
he has given me a perfect mine of information. 

The white mulberry, apricots and grapes were the chief, 
if not the only, fruits to be found round Quetta on the arrival 
of the British. Mr. Hughes-Buller informs me that nineteen 
varieties of grape are known in the district. He is doubtful as to 
whether British enterprize has, as yet, done anything for viticulture. 
Sir Stanley obtained 200 fruit trees from Riv^ers & Sons, the 
well-known English firm of fruit-growing stock. These consisted 
of peaches, nectarines, plums, apples, pears and cherries ; in 
addition there were also gooseberry, currant, strawberry and 
raspberry plants. Sir Stanley gave half of the trees received to 
the Political Department and planted the rest in the (General's 
compound. The following history of the trees is from his own 
pen : “ Two plants of each sort were sent, and I managed to rear 

one of each and of some two — of the bush fruit a dozen of each 
were sent. The box 9'x4'x3' arrived at Karachi a little late 
in March. I had it sent to Sibi at once and up the Bolan by 
bullock dak. The trees and plants had all begun to sprout, which 
1 expected, so I had made preparations — holes dug and matting 
protection like extinguishers. On the box being opened the trees 
had white leaves. We planted them during the night and placed 
the covers over them. By degrees the leaves turned yellow 
and light green, and when they were of normal colour the 
extinguishers were taken ofT. Thus one lo.st very few.'* These 
trees have prospered amazingly, and Sir Stanley in later years 
received eloquent testimony as to the delicious delicacy of the flavour 
of their fruit from Sir George White and Sir Donald Stewart, both 
of whom followed him in the Quetta Command (Sir Donald was in 
Command of the Southern Afghanistan Field Force, of which the 
Quetta Garrison formed part) which he was himself the first to hold. 
Sir Stanley was also re.sponsible for the introduction of a high class 
potato. “ I told Rivers & Sons,’* he says, “ to get some good sort of 
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potatoes, cut them in half and nail them on between the air holes in 
the side of the box, which they did. The potatoes were sprouting 
when they arrived, and I planted them and got a splendid crop — 
also .seed, which I dislributed.” 

At the time of planting out these English fruit trees Sir 
Stanley laid out an orchard of indigenous stock on which he 
intended grafting from the English trees. Owing to a transfer to 
Bombay he was not able to carry out this intention, but his idea was 
not forgotten, and grafting on a considerable scale has, and is, being 
carried out in Quetta and the neighbourhood. Since this note 
has reference to the station of Quetta only it would be out of 
place to deal here with the fruit gardens of Baluchistan, a subject 
which, it is hoped, it wall be pos.sible to treat of at a later date. It 
may be mentioned, however, that the grafting operations have met 
with conspicuous success, and amongst other interesting operations 
the European mulberry has been grafted on to the indigenous 
species with excellent results. So favourable is the Baluchistan 
climate to these methods that it has recently been proposed to 
endeavour to graft the valuable Italian olive on to the indigenous 
variety which forms a part of the forest growth of Baluchistan. 

The initiation of these operations for improving indigenous 
.stock may be said to be largely due to the efforts of the late Colonel 
Gaisford. Mr. Hughes-Buller w*i'ites “ A great deal was done for 
arboriculture and horticulture by the late Colonel Gaisford, who 
devoted great attention to the subject. He obtained fruit trees 
from America, Saharanpur and Naini Tal, and got orders issued 
that when tahavi advances were made for opening up new .sources 
of irrigation the grantee should be obliged to plant a certain 
number of trees along the water channels.” 

In taking leave of the beautiful avenues and fruit gardens of 
the station of Quetta we would offer the sincerest congratulations 
to those to whose public spirit their formation is due and to 
their equally energetic successors, who have carried on the work 
with such excellent results. 
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TEAK DIBBLINGS : WHY ARE THEY A FAILURE ? 

BY R. S TROUP, F.C.H. 

For many years it has been the custom in some of the 
Divisions of Burma to carry out “dibblings” of teak seed in 
selected open localities in natural forest, with a view to obtaining 
teak reproduction artificially. 

These dibblings consist in depositing teak seeds in shallow 
holes in the ground and covering them lightly with earth. The 
soil is usually not prepared in any way, and the dibblings are as a 
rule carried out in June. 

In the vast majority of cases complete failure has resulted. 
This is often due to the selection of areas where the ground is not 
sufficiently exposed to the heat of the sun, but there are two 
other important considerations to which due prominence has 
seldom been given. These are (i) the season of sowing ; we almost 
invariably sow too late, whereas we ought to sow well before the 
first showers, that is, by the middle of April ; (2) the preparation of 
the ground ; better results than those now obtained will probably 
be got by burning the leaf covering, hoeing the ground before 
sowing, and lightly covering the seed after sowing. These points 
were brought out by an experiment which I carried out in 1904 at 
Tharrawaddy, and which but for a transfer, I had intended con- 
tinuing. 

The object of the experiment was to ascertain the most 
successful means of inducing the germination of teak seed not pre- 
viously treated in any way. For this purpose eight adjacent plots 
were marked out in the open, to obtain the full effect of the sun’s 
heat for germination, and light for subsequent growth. In six of 
the plots sowings were made, 100 seeds in each plot, on the 13th 
April ; that is, before the first showers. These plots we may call A, 
and the manner in which each was treated is given below. In the 
remaining two plots .sowings were made on the 23rd June, that is, 
after the rains had well set in ; this is about the time when 
** dibblings ” are usually carried out in the forest. The.se latter 
two plots we may call B. 
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The method of treatment of the plots A, and the results, were 
as follows : — 


Method of preparation of soil and sowing of seed. 

Number of steds germinate 1 up 

It) date (per cent). 

to 

3 

' Soil riot prepared ... 

Seed sown broad- 
cast and not 
covered 

l8th June. 

26 

24th June. 

27 

1 I7lhjuly 

28 

jlj 

S 0 


Ditto 

32 

43 I 

47 

3 . 

•O O 

< 

Soil loosened with 
hoe ... . 

Seed sown broad- 
cast and lightly 
covered 

67 

75 

81 

W) 0 W 

'5 5 ' 

' Soil not prepared ... 

Seed sown broad 
cast and not 
covered 

Nil. 


li 

c -5 ^ 

3 J ' 

.... 'tJ ti 



*9 

1 

j 

21 1 

1 

25 

Area no 
coveie 
gi-ass a 

.Soil loosened with 
hoe ... . 

^ Ditto 

L Seed sown broad - 
1 cast and lightly 
covered. 

42 

42 

44 


By July the state of the weed growth on the plots was as 
follows 

{a) Plots burnt and hoed up — a fair amount of grass, etc., but 
the teak seedlings well above it, owing to the late start of the 
grass and other weeds. 

{h) Plots not burnt, but hoed up — more grass, etc., but the 
teak struggling successfully. 

{c) Plot burnt, but not hoed up — .somewhat similar to (^), but 
rather more grass and weeds. 

{d) Plot not burnt, and not hoed up — tall grass and weeds, 
killing out the teak .seedlings. 

* Ol these three damped off in the gra.ss soon after germinating. 
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These plots A were unfortunately destroyed by accident 
towards the end of July, and the further history of the young teak 
daring the rains could not be followed. 

Turning to the plots B. On one plot, not prepared in any 
way, seed was sown broadcast and not covered ; on the other the 
usual “ dibblings ” were imitated, that is, the seed was placed in 
shallow holes and lightly covered. These sowings were made on the 
23rd June. On these plots not a single seed germinated throughout 
the rains : this I attribute to two main causes — (i) the seed did not 
get the benefit of the alternate heat and moisture at the beginning 
of the rains which is so essentia! to successful germination ; (2 the 
soil was not prepared in any way. Even if the seed had germinated 
the seedlings would have had a much harder struggle against 
weeds than those in the plots A, which were well on b)' July. 

These experiments arc, of course, very incomplete, and to be 
of much value they w'ould have to be repeated again and again to 
eliminate any abnormal results v'hich might appear in a single 
trial. As it stands, however, the experiment appears to bring out 
the following facts (assuming the essential condition that teak 
sowings must be carried out in fairly open localities, and not under 
dense cover) — (1) sowings should be carried out in April, before 
the first showers, and not in June, as is usually done; this gives 
the seed the benefit of alternating heat and rain, and gives the 
seedlings a start of the weeds ; (2) burning, loosening the soil, and 
lightly covering the seed gives the best result.s, the other methods 
attempted being all considerably less successful. 

The question of teak sowings in forest areas is a difficuU one 
as well as a most important one ; the operation has, however, so far 
as my experience goes, never met with much success. It would 
be interesting to know the results of other experiments bearing 
on the subject, or of cases, with details of the methods employed, 
where such sowings have been successful. So far it appears that 
our somewhat costly taungya system is the only one on which we 
can place reliance. 

A few years ago Ranger Maung San Lon carried out, on his 
own initiative, in the Mokka Reserve, Tharrawaddy Division, 
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an experiment which has proved remarkably successful, and 
which deserves further trial. He cleared and burned a small 
patch on an opening at the side of a fire-line, and in this 
patch he planted, 2' x 2', pieces of the root stocks of young teak 
plants dug up in the surrounding forest, trimming off the stem 
and the lower part of the taproot. Owing to the density of the 
planting, little or no tending has been necessary since the first 
two years, as the shade of the teak plants has kept down weeds. 
The growth of the teak on this patch, which I have visited from 
time to time, is remarkably good. Doubtless the shoots from the 
root stocks were in their first year more vigorous than is the case 
with seedlings, and this would give them an early start over the 
weed growth. This method of extending teak reproduction 
certainly commends itself to further trial in Burma. 


MIXED SAL FORESTS AND FIRE-PROTECTION. 

BY C, C. HATT, I.K.S- 

One of the chief difficulties perhaps in dealing with some of 
the mixed sal forests of North-Eastern Bengal and Assam, which 
api)ear to have grown up under conditions v/idcly different from 
those which now prevail, is to arrive at an approximate conception 
of what those conditions may have been. As far as can be 
gathered from evidence now bbtainable in the forests and from 
reports dating back some thirty odd years, one of the chief factors 
which has tended to bring about these changed conditions would 
appear to have been fire-protection, and an interesting point 
arising in this connection is that the present condition of portions 
of some of these forests tends to force the conclusion that had these 
areas never been subject to periodical fires the regeneration of the 
sal would not have been so successful as it has been. It also 
appears possible that such a favourable opportunity for the 
regeneration of the sal, as occurred at the time immediately 
following the inception of successful fire-protection, may never 
occur again unless a means of reproducing artificially a sufficiently 
close approximation to those conditions without undue damage to 
the standing crop can be discovered. 
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A somewhat similar condition of things in some of the teak 
forests in Burma may have given rise to what has been, perhaps 
somewhat gratuitously, referred to in the pages of the Indian 
Forester as the “ ‘ Burma School,’ upholding as its device the 
motto that fire’s are good for teak forests.” But to one w ho has 
spent several N^ears in certain classes of forest it does not seem to 
be an entirely unreasonable conception that there ma}' be conditions 
in which fire might be usefully employed in facilitating regeneration 
and possibly also in assisting advance growth when the most valu-^ 
able species happens to possess the highest fire-resisting capacity. 

The enormous cost of and practical difficulties met with in 
endeavouring to carry out by hand such weedings and 
extermination of creepers as appear to be necessary to enable the 
young sal to win through over large areas in these mixed sal 
forests are circumstances which naturally tend to make a 
Divisional Officer look round for some other means of attaining 
his end, and he may be excused for refusing to believe that 
because fire has proved such a bad master it must also necessarily 
be an equally bad servant, and that the last word has been said on 
fire-protection in this connection. 

THE KFKECTS OF THE GREAT FROS I'S OF 1905 ON I’HE 
FORESTS OF NORTHERN INDIA. 

VI. — THE EFFECTS OF THE FROST IN THE DECHAURI RANOK, 
KUMAUN, U. r. 

HY OANGA NARAYAN DIKSHIT, 

FOREST RANGER, KUMAUN DIVISION. 

The severe frost of last winter was not alone fatal to the 
cereal crops, but it told upon the forest vegetation as well. 

The following note was made upon the damage done to the 
trees which sufifered in the Dechauri Range of the Kumaun 
Division : — 

(1) As soon as the frost set in the foliage of Buchanania 
latifolia began to wither up, and as the frost became more intense 
the hardier species began to dry up, until not a single species save 
khair and sisso were left unaffected in the lo\v-I}o*ng places and 
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valleys. Forests situated on higher levels and ridges of mountains 
were affected less because on these only young saplings and not 
poles and mature trees fell victims. When the dried foliage 
dropped from the trees at the commencement of the summer 
season/ it made the forest like tinder and ready to catch fire even 
at the slightest accident. For this reason the fire-protection 
has been more intense this year, and the Rangers and Forest 
Guards had to be alert at their work of patrolling the forest. 

Now that the rainy season has commenced a number of the 
injured trees have obtained new life and foliage, but still hundreds 
of trees show no signs of reviving, having been killed outright, 

(2) Even the trees which have revived are retarded in their 
growth. This I found out by comparing the results of measurements 
of sample plots for this year with those of the previous years. 

(3) The produce from honey has been much less. In 
localities from which maunds of honey were extracted in previous 
years hardly .seers could be found there this year because, firstly, 
millions of bees died owing to the severe frost ; secondly, the 
flowers out of which honey would have been extracted dried. 

(4) The production of Rori (the red powder from the fruits of 
Mallotus Philippinensis) has suffered in the same way because 
the fruits on the trees dried and fell down. 

(5) The export from myrabolans has been very small. The 
fruit of this tree suffered so heavily that even the monkeys found it 
hard to fill their stomachs with it. 

Honey, Rori, and myrabolans are the important and valuable 
articles of export which pay back the contractors of Keranamal 
the price which they bid in auction. Hence these articles having 
been killed outright by the fro.st the contractors of Keranamal 
are heavy losers. 

While marking in the different ranges of the Ganges Division 
during the whole of the winter sea.son and while looking after the 
fire conservancy of P'atehpur Range in the Kumaun Division, I 
have been carefully noting these injurious effects of the frost on 
the forest vegetation. 

14/// Aui^ust 1905. 
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CORRESPONDENCE. 

EXPLANATIONS AND MORE IMPORTANT MATTERS. 

Personal. — The delay of several months* between the writing 
and the printing of my recent contribution has in the case of 
Mowra put me into a false position. Before my remarks on 
page 269 came out Government were pleased to order the collection 
of Mowra seeds departmental ly. I am thus in the position of 
condemning the orders of Government, whereas at the time 
of writing I had no expectation that the collection would be 
ordered. 

Treatment of Sal . — In the June number Mr. Channer has a 
very good article on this subject, in which he says on page 328, 
“ Mr. Gleadow finally stated that the method was only suitable 
to complete and uniform crops, though I .see no reason why it 
should not be applied to a properly stocked irregular crop under 
the selection .s)'stem.” Quite so. I can only infer that my use of 
the word unifornP led .some to imagine that it referred to forests 
worked under the “Uniform” or “Regular,” or “ Shclterwood 
Compartment” or “Natural Regeneration with Thinnings” 
Method. I do not think this inference necessarily follows from 
anything preceding, Mr. Channer’s ^froperly stocked irregular crop ” 
is as a matter of fact complete and should be as far as possible 
“ uniform ” in its irregularity. We agree on the fact, though I 
perhaps u.sed an ill-chosen term. The relation discovered by Mr. 
Channer between “ selection ” and “ storeys ” is a true and correct 
one. On the other side is another relation, vis., that between 
“storeys” and “coppice with Standard.s.” By increasing the 
standards over coppice we can convert to “ storeys.” This 
relation has an important practical future before it when the time 

* We regret that some delay is unavoidable in publishing MSS. owing to the 
increase in the material now sent in for publication. We trust our correspondent will 
look upon this as a good sign, since it proves the interest takeii in the Magazine. — 
Hon. Ed. 
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comes to restore some of our wholesale-scale coppices to their 
proper status. 

Fire-protection. — Notvvit.->»ta.ndiiig* the conversion of colleagues 
whom I know to be good and true men, it is still incomprehensible 
to me*^ (with my limited experience) how any kind of forest 
fire, Worth calling a fire, can be good for teak seeds. I have 
examined the fallen seeds after the passage of our lightest fires, 
and found them nearly all cooked. Many others must be in the 
same case (not cooked, but ignorant). I therefore venture to ask 
those whose experience is different to try and show us wherein the 
difference lies. One very useful step towards this end would be to 
print tables. of average monthly rainfall for the forests in question 
and to supplement this with a short description of the soil, the 
soil covering, and crop. Here, even our “ evergreen ” forests get 
no rain beyond an accidental shower between November and June. 
Throughout the Northern and Central Circles of Bombay fires are 
most certainly injurious. 

Water- study , — May I ask those who have the means to note 
the depth of water in any wells which can be periodically read. 
Of course a bench mark should be cut on one of the masonry 
courses, and equally of course the depth should be taken in the 
early morning before the people begin to draw their supplies. Mr. 
Pearson has noted a curious fact, viz., that certain wells held more 
water last May than they did in April, though no rain had 
intervened. There are two important facts that may or may not 
he correlated. Under a fiercer sun the atmospheric dryness is 
often less, and life more endurable, in May-June than in April. 
I'rees often do not wait for the rains to put forth their new crop 
of leaves. A few begin in the early spring and h6t weather ; 
others, as teak for instance, begin when the atmosphere loses its 
extreme dryness about May-June (the monsoon arriving June-July). 
It seems to be principally an affair of the .specie.s and temperature ; 
but that explanation is not final. I much regret having no records 
of well-measurements dating consecutively from before the late 
famine years. The subsoil water in the country i.s certainly 
dangerously low ; if it gets much lower large tracts will be 
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added to the desert areas, and it is to be feared permanently. 
Disforestment is all very fine during the fat years, but Nemesis 
comes later. 

F. Gleadow. 

Fires and Game — When our pleasures are in question it is very 
hard to keep a steady eye on the pursuit of truth alone. In the 
June number is an important article on Game and Grass-burning, 
but it is not always clear what statements are those of the Editor, 
and which are adopted. In any case I do not think the piece of 
bathos quoted at the beginning is likely to assist in forming a 
judicial opinion. The article raises two important que.stions— (1) 
whether fire-protection reduces the head of game ; (2) whether fires 
destroy the finer grasse.s. I do not believe for a moirent that fire- 
protection makes any difference to the head of game, though it 
does to the sportsman. Game loves tender young grass out of 
season just as much as your sportsman loves fruits and vegetables 
out of season. Consequently the sportsman finds his game easily 
ill burnt areas. Sambhar are essential))' browsers^ so do not let tlie 
greater difficulty of approaching them in unburnt jungle lead us to 
state that they are being starved out for want of early asparagus. 

The destruction of the finest grasses by continual firing I have 
always held and still hold to be a fact, though there are possible 
exceptions in the case of individual species. The real reasons for 
burning are two : firstly, the production of young shoots at a time 
of difficulty when the country generally is dried up ; secondly, the 
toughness of the exi.sting grasses them.selves. These continually- 
burnt areas produce grasses so coarse that some of them can only 
be eaten while they remain young. As they mature, even the 
buffaloes can make nothing of them. It is only natural that the 
herdsmen should be keen on burning. Let them burn their own 
pastures as much as they like, but let us remember that forests 
have to be managed under the rules of sylviculture, not those of 
pasture-production or game-raising. The rules of sylviculture 
require the presence of humus. The burning of the humus involves 
the loss of about 80 per cent of the most precious fertilisers, and 
the retention of only about 5 per cent as ash. 
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MERCER’S TABLES. 

Owing to a fresh demand having arisen for these tables the 
Manager of the ‘ Indian * Press, Allahabad, has been accorded 
permission by Mr. Mercer to print a fresh edition on his own 
responsibitity and at his own risk. All orders for these tables 
should therefore be addressed to the ‘ Indian’ Press. 

The following correspondence on the subject between Mr. 
Mercer and the Press Manager has been received for publica- 
tion : — 

No. no, dated 22nd June 1905. 

From — L. Mercer, Esq., Conservator of Forests, Central Circle 
United Provinces, 

To — The Manager, ‘ Indian ’ Press, Allahabad. 

Sir, — I am in receipt of your letter of the 17th June. I give 
you full permission to print and issue a fresh edition of my 
tables provided that you sell them at Re. 1-8-0 per copy or less for 
English, and Re. i a copy or less for Urdu tables : and also pro- 
vided you insert a preface explaining that although you have my 
permission to issue a fresh edition you are doing so entirely at your 
own risk, and. that I am in no way responsible for any errors that 
may creep in, A list of errors in the present tables may be found 
at the end of the Indian Forester for November 1903, a copy of 
which is, I believe, to be obtained from the ‘ Pioneer ’ Press. 

2. The tables in Hindi were printed at the Government Press. 
The selling price I fixed was Re. 1-6-0, and if you print the tables 
in this character your price should not exceed Re. 1-8-0. 

Prom — The Manager, ‘ Indian ’ Press, Allahabad, 

To — L. Mercer, Esq., Conservator of Forests, Central Circle, 

Naini Tal, dated 26th June 1905. 

Sir, — We are much obliged for your No. no, dated tlie 22nd 
instant, and beg to thank you for your kindly giving us your 
permission to print and publish a fresh edition of your tables 
We agree to carry out all the instructions conveyed in your letter 
under reply. 



REVIEWS AND TRANSLATIONS 


PROGRESS REPORT OF FOREST ADMINISTRATION IN 
THE UNITED PROVINCES FOR 1903-04. 

The above-mentioned report continues to show satisfactory 
evidences of progress in works of improvement, coupled with a 
maintenance of gratifying financial results. 

The Local Government appear fully to appreciate the necessity 
to efficient management of good and adequate accommodation 
for all members of the establishment, and would almost seem 
disappointed that the expenditure on new roads and buildings was 
smaller than in the preceding year. 

They are of opinion that more money might still be spent 
with advantage under this head. 

Were money more generally allotted to this purpose in other 
Ih'ovinces, there is little doubt that with improved health there 
would be a corresponding increase in activity and efficiency 
throughout the entire staff. 

There are 375 square miles of reserves for which working 
plans have still to be made. These are for the most part small 
areas scattered throughout different divisions. 

Bundelkhand is the exception* Here 269 square miles, that 
is to say the whole area of the Division, still remain to be dealt 
with. A plan is, however, at present not required. 

Rupees 29,560 were spent on new buildings and Rs. 17,935 
new roads. 

Mere figures, however, tell us little, unless results for previous 
years, and for other Provinces, are available for comparison. 
Turning to financial results the gross revenue of Rs. 6,40,861 in 
Jaunsar Division strikes one as very high for an area of 142 square 
miles of reserves and 153 square miles of leased forest. The 
charges in this Division amounted to Rs. 3,37,410. 

Jaunsar is now the only Division in these Provinces where 
departmental sawings of sleepers are carried on, an indent of a 
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lakh of sleepers being yearly supplied to the Rajputana-Malwa 
Railway. 

If the improvement in rates, mentioned as offered by 
purchasers, continues, it is a matter for consideration whether this 
sleeper indent might not equally well be supplied by contractors 
who would buy the trees standing. A great saving in charges 
would accrue to the department with, it is conjectured, the 
almost invariable accompaniment of an increased surplus. 

The report is in fact a record of successful and energetic 
management. 


REVIEW OF FOREST ADMINISTRATION IN ASSAM, iqo3-o.j. 

The total area classed as State forests at the close of the year 
was 28,287 square miles, of which 3,778 constitute reserve forests, 
whilst the remaining 18,509 square miles are unreserved jungle 
and waste. No important addition was made to the reserved forests 
and no land was formally disforested during the year. A special 
examination, however, was made over an area of 600 square miles 
comprised in the Nambor and adjoining reserves in the Sibsagar 
Division with a view to throwing open to settlers portions in which 
the timber is of little value but which are suited to ordin.ary 
cultivation. This tract of country is now traversed by the Assam - 
llengal Railway, and it is desired that its colonisation should be 
encouraged. As a result the Chief Commissioner has decided 
that an area of about 100 square miles shall be thrown open to 
cultivation. 

Survey operations on the 4-inch scale were carried on in the 
Kamrup and Nowgong districts, an area of 160 square miles being 
covered. The Resolution states that the Chief Commissioner is 
doubtful of the wisdom of spending large sums of money in survey- 
ing forests which have not as yet been brought under .systematic 
managerrient. It may be pointed out that without good maps it is 
impossible to frame working plans for forest areas. 

Progress in the preparation of working plans advanced but 
slowly during the year. The revision of the Goalpara working plan 
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taken in hand in 1901-02 was not completed. A revised scheme 
of felling, based apparently upon an enumeration of over 7 per 
cent of the area, was submitted with the request that the provisions 
for the next two years might be sanctioned, pending a further 
redistribution of coupes. The inspector-General sanctioned the 
proposals, but laid down that the enumeration would have to be 
made over a larger area than 7 per cent On this fresh proposals 
have been submitted based, we read, upon the fact that enumeration 
is very difficult. The provisions of the Dambu working plan in 
the Garo Hills Division, whicli expired at the close of 1901-02, it 
having been found impossible to carry out the provision laid down 
of felling the 8,000 trees prescribed 18 years ago, are to be acted 
upon so long as the demand for sleepers for the Eastern Bengal 
State Railway Continues. Only 4,546 trees were felled during 
the period of the plan. The provisions of the Darugiri 
working plan will now al.so be followed as sleeper operations will 
be extended to the Darugiri reserve during the next cold weather. 
The Sibsagar working plan was framed as a preliminary report for 
the Nambor reserve to meet the demand which has arisen for 
sleepers for the Assam-Hengal Railway. The plan was. however, 
considered too elaborate for a preliminary one, and is now to be 
printed and submitted for sanction as a full-bodied working plan. 
Simple plans were drawn up, or work was taken in hand to enable 
them to be drawn up, for the Cachar, Ncnvgong, and Lakhimpur 
Divisions. 

A sum of Rs. 12,846 was expended on 26 miles of new roads 
and repairs to 172 miles of existing ones. We are glad to note the 
satisfactory increase on new buildings (Rs. 4,373 as compared with 
Rs.2,667 of the previous year), but this sum still appears ridiculously 
small when the great importance of efficiently housing the staff 
in order to obtain from it its best work in such a climate as Assam 
is considered. 

Protection from Forest offences sliows an improvement. We 
note that 75 per cent of the cases taken into Court resulted in 
convictions. The area over which special protection from fire was 
attempted was 996*5 square miles. Of this area 99 12 square 



578 INDIAN FORESTER [octobeh 

miles were successfully protected, a most satisfactory result. 
Rupees 7,737 were spent on this protection. One hundred and 
ninety-six square miles were partially protected and remained 
unburnt. The report does not state of what this partial protection 
consists, but as a portion of it apparently applies to the Bhutan 
frontier, we agree with the Conservator that it cannot be con- 
sidered sufficient in that direction. Any one who has had 
experience of the danger a forest situated on the frontier of this 
State is liable to from fire would consider every rupee spent on 
protection money well laid out, and more especially when the 
forests are such important ones as the Goalpara sal forests and the 
Bijni reserve. 

Grazing is not a bite noire in the Assam forests and, vara avis^ 
no cattle were impounded in the Circle during the year under report. 

Natural reproduction of sal was reported as profuse from the 
divisions in the centre of the Province, but was not so in the 
Goalpara and Garo Hills divisions to the west. The natural 
reproduction from Nahor* in areas felled over was satisfactory. 

Natural reproduction of simul {Bomhax inalabariawi) is 
reported as very profuse in Goalpara and Lakh im pur east and 
west, and the Conservator has observed the same elsewhere. Fire 
protection appears to be all that is required to ensure full crops of 
this timl^er, for which there i.s a large demand for tea boxes in the 
Province. Areas are to be taken up for the protection of this tree 
where it can be easily brought to market. 

The receipts from regular plantations amounted to Rs. 15,697, 
practically all derived from rubber plantations, the expenditure 
received being Rs. 6,809 and the total area under plantations 
3,285 acres, of which 3,222 acres are under rubber. The rubber 
plantations are at Kulsi in the Kamrup Division and Charduar 
in the Darrang Division. An extension of i,cco acres of the 
Charduar plantation had been sanctioned by the Government of 


* As an Editor we would suggest the advisability of giving the scientific teimii o- 
logy of the trees in addition to the local, which convey nothing to the non -provincial 
Forest Officer and to the non-forest reader. The value of the interesting remaiks in 
Circle Reports is thus often lost to the reader,— Hon. Ed, 
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India, but it was found possible to only complete 75 acres. Rubber 
trees were tapped in both the Kulsi and Charduar plantations 
1,294 lbs. of rubber from the Kulsi and 2,986 lbs. from the Charduar 
trees being obtained. 

Trees felled departmentally by purchasers in reserved forests 
are felled under the selection method in all divisions except in the 
Inner Line reserve of the Cachar Division. Selection felling in the 
proper sense of the term is only carried out in the Goalpara 
Division and in some reserves of the Garo Hills where the forests 
are systematically worked under plans, but in other divisions the 
selection of trees is made by the purchasers themselves, who 
generally remove the biggest and best matured trees over 4^ feet 
in girth. There is no limit to the number of trees that may be 
taken from reserves, but as the demand is by no means great, there 
is no fear at present of overworking the forests. In some divisions 
where this system exists reserved areas have been roughly divided 
into smaller ones, and rough plans drawn up for limiting fellings to 
certain portions only in each year till they appear to contain no 
more mature trees. This should be done in all divisions where 
regular plans are not in existence for reserves. Three thousand 
eight hundred and sixty-four sal trees were felled in the Goalpara 
Division and converted into .sleepers, practically the whole of 
the work being done departmentall)\ The fellings in the 
unclassed forests, the Inner Line reserve, and the Lushai Hills 
were unregulated. 

The value realised from grazing in the Circle amounted to 
Rs. 88,346 against Rs. 88,250 in the previous year. All minor 
produce with the exception of plantation rubber which is tapped 
departmentally was collected and removed by purchasers and free 
grantees. The revenue from elephant tusks forms an exception to 
this rule as they are taken pos.session of by Government and sold 
and a reward of from 5 to 10 per cent given to the finders. In the 
Goalpara Division we note that an experiment is to be made in 
the cultivation of lac in the Bijni unclassed State fore.sts. It is 
curious to read that the Cachar Divisional Officer has made 
arrangements to supply bamboos suitable for tent poles to the 
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Rangoon Arsenal. Surely Burma, as has been suggested, could 
supply this demand, and thereby .save the heavy height. 

Practically the whole of the slee[)er work is done by depart- 
mental agenc)', and as is mentioned in the report considerable 
sylvicultural gain has accrued since purchasers will only take the 
mature good sound trees, leaving the crooked and broken ones 
standing in the forest. When the work is done by the department 
all these are removed as well as the sound trees ; the operations are 
thus of the nature of cleanings. The sleeper demand is thus aiding 
in sylviculturally improving the crop in the Assam sal forests. The 
result of departmental operations shows a satisfactory increase of 
90,707 cubic feet of timber removed and 14,515 cubic feet of fuel, 
the increase being due to the sleeper operations. The six miles of 
tramway in the Goalpara Division greatly facilitated the operations. 

The estimated total value of free grants given is Rs. 4,51,309. 
The amount realised from rubber during the year was Rs. 80,358 or 
Rs. 38,722 more than in the previous )’ear, due chiefly to larger 
imports of foreign rubber into the Lakhimpur Division. The 
revenue for the year amounted to Rs. 6,76,944 as against Rs. 5,91,087 
of the preceding year or an increa.se of Rs. 85,857 ; the surplus was 
Rs. 2,25,057 as against Rs. 2.44,765 of last year; the expenditure 
was Rs. 4,51,887 as against Rs. 3,46,322 in the previous year, the 
increase being chiefly due to* expenditure on sleeper operations, 
tapping of rubber at Kulsi, etc. 

The labour supply has been a .serious difficulty in As.sam, and 
we read with considerable pleasure that forest villages are being 
formed in cultiirable areas within the reserves. The Local Govern- 
ment has decided that even in re.serves containing considerable 
areas of cultivated land such as in Cachar and Sylhet settlements 
of people larger than the ordinary forest village should be made 
under the control of the department so as not to disturb the 
boundaries of the reserves and cut them into unworkable blocks. 
We believe that this forest village .system will do more th in any- 
thing el.se to popularise t'le department with the agricultural 
population and lead them to take more interest in the protection of 
forest areas situated in their neigbourhood, whilst at the .same time 
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it will lighten the labour question for the Forest Officer, and, more 
important still, stop large destructive fires, since with forest villages 
scattered through the forest it will be an easier matter to collect 
hands to check and stamp out a fire before it has got a complete 
hold of an area. 

Amongst the other heavy work put through we note that Mr. 
Carr, the writer of the report, and his officers were able to find 
time to supply botanical and economic specimens to the Imperial 
Institute, London, and Indian Museum, Calcutta. 

CURRENT literature; 

Proceedincis of the American Forest Congress. — 
In our leader in the April number (p. 183) we drew attention to the 
important Forest Congress held in Washington at the beginning of 
this year. We have now been favoured with a copy of the Proceed- 
ings of the Congress embodying the papers read at the several 
meetings. This is a handsome little volume, both paper and type 
being excellent. It is divided into .seven parts entitled Forestry as 
a National Question, Importance of the Public Forest Lands to 
Irrigation, the Lumber Industry and the Forests, Importance of 
tlie Public Forest Lands to Grazing, Railroads in relation to the 
Forest, Importance of Public Forest Lands to Mining and National 
State Forestry Policy. Each of these parts deals with the papers 
read. We trust to be able to rep»’oduce extracts of some of these 
which have a bearing upon forest questions in India. 

The Scottish Geographical M a(;a/ine for August contains 
an interesting article on the Scottish National Antarctic Expedition 
written by the Leader of the Expedition, Mr. W. S. Bruce. A short 
introduction is followed by a de.scription of the various soundings 
taken in the Atlantic Ocean, both written by Mr. Bruce. Mr. J. H. 
Harvey Pirie then gives a paper descriptive of the South Atlantic 
Ocean and Weddell Sea, which is followed by one on Meteorology 
by R. C. Mossman, and a fifth on Diego Alvarez or Gough Island. 
This latter is of considerable interest since, as the author remarks, 
it is somewhat remarkable that an island lying in so low a southern 
latitude as the Cape and almost in the track of sailing ships 
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outward bound vid the Cape of Good Hope should have remained 
practically unexplored until the present. A rich collection of 
biological treasures was made upon this island. The articles 
contc.in some most interesting illustrations, and there is a map of 
Gougli Island. , 

We have received a copy of the ADMINISTRATION REPORTS 
for 1904 of the EXPERT StA/F OF THE ROYAL BOTANIC GARDENS 
IN Ceylon, Commencing with a note upon economic products 
and experiments made with them by the Director, Mr. J. C. 
Willis, the little volume contains the reports of the Entomologist, 
Mycologist, Controller of the Experiment Stations, and the 
Superintendent of Cotton Experiments, which are all of con- 
siderable interest. 

Forestry and Irrigation for July deals to a large extent 
with Forestry and Forest Questions in Connecticut. There is 
also an interesting article on the effect of forest cover upon stream 
flow by Mr. W, B. Greeley. This deals with a study of drainage 
conditions in the Catskill Mountains. 

The Tropical Aijriculturist has recently changed its 
management, and after being carried on so ably by Mr. P'erguson, 
has now become the Magazine of the Ceylon Agricultural Society 
and is edited by Mr. J. C. Willis. The August number contains 
some interesting articles on rub*ber, including a historical note on 
the introduction of Bara rubber into Ceylon and the East. In 
another note we read that Ceylon has, or will have by the close of 
the year, 39,140 acres under rubber, the total area outside Ceylon 
taken from the report of the United Planters’ Association for 
the Straits, 1904, being — 

Malay Peninsula ... ... ... 30,cxx) acres 

Java ... ... ... ... 5,000 „ 

India and Burma ... ... ... 5,C)CX) „ 

The Agricultural Bulletin of the Straits and 
Federated Malay States also contains notes upon Para rubber, 
including a short note on a fungus on the leaves which cau.ses pale 
blotches and is said to be a species of Cercospora, There are also 
some remarks on fibres. 
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SHIKAR, TRAVEL, AND NATURAL HISTORY 

NOTES 

A TREATMENT FOR HYDROPHOBIA. 

I send you the following curious prescription for the treatment 
of hydrophobia I receiveo from a native of India, or more 
particularly of the Deccan. 

Firstly, clean and cauterise the bitten part ; then keep the 
wound open by applying linseed poultices. 

For internal administration, — Take a handful of green leaves 
of the wild babul (Hind. Divana babul ^ Muki ahumaby 

wash well and pound in a clean mortar. Add a sufficient quantity 
of water to produce, when strained through clean muslin, about a 
wine-glassful of juice. Dose for an adult one wine-glass ; for a 
child, half this quantity of the strained juice. 

Give for three days on an empty stomach in the rnorning and 
one hour before the evening meal. 

Diet. — Sweet “ tire ” or curds (Hind, chakka dhyn') and rice or 
wheat cakes, prepared without fat, i.e., ghi, or salt. 

No stimulants whatsoever to be given during this period. If 
desired, weak lea may be allowed. If the {)atient is of nervous 
temperament and affected by cloudy weather repeat the dose as 
above for three days and diet as directed. 

If on administering the decoction of the leaves the patient is 
apt to vomit, a tablespoon of sweet tire (chakka dhyn) will be 
found useful. 

«#«««« 

I have not been able to find out which of the acacias goes by 
these names (Wild babul, Hind. Dhuma babul. Tel. Muki akumab) 
and have referred to Brandis’ and Kanji Lai’s “ Floras of the North- 
West Provinces and Oudh ” and also to Cameron’s “ Forest 'Frees of 
Mysore and Coorg” without determining it. Could you, or any of 
your readers, should you think fit to insert this in your estimable 
monthly, give me the scientific name of this species } 

My informant further told me that the pods are short and 
crooked and when dry are of a dark brown colour. 

R. D. Hudson. 
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EXTRACTS FROM OFFICIAL PAPERS. 


FIRE PRO'IECTION IN MADRAS. 

[The following papers on the subject of fire protection in the 
Madras Forests will, we think, prove of considerable interest to 
our readers. — Hon. Ed.] 

Resolution — Forest No. 76, dated 24th March 1905. 

(2) In March 1902 Mr. A. W. Lushington, District Forest 
Officer, North Coimbatore, in a long and strongly worded note 
to the Collector, brought to notice the terrible destruction of 
the forests in the division by annual fires which threatened the 
supply of water in the Cauvery. He pointed out the insufficienc)^ 
of the sanctioned punitive measures as deterrents and the urgent 
need for taking energetic action in the matter. Sixty per cent 
of the fires in the North Coimbatore Division were ascribed by him 
to wilful incendiarism by graziers in order to obtain new grass, 
30 per cent to the hill tribes (the Sholagars) for the purpose of 
enabling them to find out minor produce, and 10 per cent to 
carelessness of travellers and handymen passing along cart-tracks, 
paths or streams in the jungle. In order to check these fires Mr. 
Lushington urged the entertainment of a larger establishment, 
the cutting and clearing of permanent fire lines so as to be easily 
convertible into cart-tracks and roads, and special legislation 
to fix responsibility on the ryots of villages within a radius of 
20 miles of the scene of any fire. The Board, however, 
considered the suggestions of Mr. Lushington to be too vague, 
and called * on him to devise more practical measures of protec- 
tion. The Board at the .same time suggested that some attempt 
should be made to influence public opinion in the villages con- 
cerned and to secure the co-operation of the purchasers of minor 
forest produce and that of the local revenue officials in the matter. 

3, Mr. Brasier, the late acting Conservator of Forests, 
Southern Circle, in submitting for orders a similar note by the 

* Bfwrd s PiofefdiiiKS. Korfsi Mis. No. 1 1 3, dated 9th March 1903. 
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District Forest Officer, Madura, urged that the hands of District 
Forest Officers should be strengthened by entrusting to them the 
powers of closure which had been delegated to the Board in 
Government Order No. 14 1, Revenue, dated 6th February 1902. 
In this opinion he was supported also by Mr. Cardew, then 
Collector of Madura. The Board, however, was not * then in 
favour of further delegating these powers ; it held that the closure of 
forests to grazing was a drastic form of punishment and that the 
punishment of increasing the rates of grazing fees, suggested in the 
papers disposed of in Board’s Proceedings, Forest No. 67, dated 
9th March 1903, recorded in Government Order, No. 402, Revenue, 
dated 22nd April 1903, was perferable to total closure. In the 
meantime the Collector of Coimbatore (Mr. Bedford) made yet 
another suggestion. He pointed out that steps were being taUen 
to divide the unwieldy forest reserves in North Coimbatore into 
compartments or grazing blocks of 3,000 to 5,000 acres in extent, 
and suggesteid that, whenever a compartment was fired, the permits 
for grazing therein should at once be cancelled and be only 
renewed on payment of double fees, the fees being again doubled 
each time a fire occurred in the block. In recommending this 
suggestion Mr. Bedford also proposed that power should be vested 
in the Collector himself to issue the necessary orders in the matter, a 
report being simultaneously submitted to the Board, as, in his opinion, 
speedy punishment had double the effect of a deferred punishment. 

4. On a perusal of these reports the Board considered that the 
whole subject of fire protection and the most suitable penalties for 
incendiarism require further careful consideration, and, accordingly, 
requested the three Conservators to submit their views on the 
question after consulting the Collectors and District Forest Officers. 

5. The views and suggestions of the various officers consulted 
as to the best means of preventing fires and punishing incendiaries 
are contained in the papers read above. The variety of the 
recommendations made is no doubt striking, but is not, in the 
Board’s opinion, to be wondered at since the conditions of the 
problem vary greatly from district to district, and the measures to 

* Board s Proceedings, Forest Mis. No. 212 , dated 8th April 1903, 
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be adopted must depend on local conditions. The preventive 
measures suggested, which require notice, are enumerated below — 

(a) to clear and fire trace all boundaries (both forest ai.d dis^trict bcurdaiies') a 
also all admitted rights ot way and paths connecting camping grounds with each other 
or with villages outside the forest boundary ; 

(6 to-^have a network of exterior and interior fire, lines, to isolate or localise the 
fires and to opcu up the forests by paths and roads so as to admit of all paths being 
easily reached ; 

fc> to increase the number of fire patrols and employ them permanently through- 
out the year ; 

(rf) to divide the forests into small, compact and manageable blocks, so that, 
when required, the areas may be closed effectively and without hardship to the people ; 

{e) to- limit the felling and exploiting season to six months in order that the 
establishment may devote its full energies to fit e protection during the dry season; 

(/) to house the fire patrols in the forests themselves by providing them with 
huts on fire lines or on ridges commanding a view of the surrounding forests ; 

f^) to close special areas to grazing during hot weather and encourage hay- 
making in those areas ; 

(7i) to empower the District Forest Officer to manage the grazing grounds on 
the same commercial principles as he regulates the sale of other produce ; 

(i) to prohibit the penning of cattle in the forests from 1st March to 1st September 
of ever year ; 

(/) to burn departmentally early in the fire season the most grassy parts of the 
reserves so as to offer graziers no inducement to burn the forests ; 

(it) to dispense with the system of having a few scattered fire patrols and to employ 
instead gangs of men in the larger interior forests and village watchers at the most 
important villages near the forests so thaj, timely help can be obtsn'ned ; 

(/) to lease the pasture in each blo 2 k to a responsible person with the stipulation 
that, on the occurrence of fires, the block will forthwith be closed, but that, in the 
event of the forest being successfully protected, the lease will be continued for a 
further term to the lessee. 

The preventive measures (/) and (X*) have been suggested by 
Mr. Hodgson, the District Forest Officer, Cuddapah : they meet 
with the Board’s approval, and the Collector of the district has 
accordingly been authorised to give effect to them as an experi- 
mental measure. It may as well be realised at once that the 
Department cannot at present, and probably never will be able 
to, protect all the grassy .scrub jungles from fire ; their early 
burning under control, when the fire will do the least harm, seems, 
therefore, to the Board a sound principle ; early grazing will then 
be pmvided and one of the greatest temptations to the graziers 
towards incendiarism will thus be removed, the protection of the 
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more valuable forests being thereby rendered easier. The pro- 
hibition against penning cattle in the forests during the hot weather 
item (i) — a proposal which has also emanated from Mr. Hodgson, 
will, no doubt, also lessen the danger of fire occurring. The rules 
and conditions regulating the issue of grazing permits approved 
in Government Order, No. 45, Revenue, dated 26th January 1897, 
prohibit the penning of cattle in reserved forests except with the 
special permission of the District Forest Officer. The absolute 
prohibition of penning under these orders might, in certain areas 
where the grazing grounds are distant from the boundaries of 
the reserves or from places outside the reserve suitable for penning, 
amount to forbidding grazing altogether, and the condition should 
not be enforced to bring about this effect. District Forest Officers 
should, in all such cases, obtain the sanction of the Collector before 
forbidding penning. 

The proposal (//) regarding the management of grazing 
grounds is tnade by Messrs. P. M. Lushington and A. B. Jackson: 
the Board, however, entirely dissents from the view taken by 
these officers. Mr. Brasier’s suggestion (/) to lease the pasture 
in each block to a responsible person may be found suitable in 
some localities, but it could only be introduced where the person 
to whom it was proposed to grant the lease possessed influence 
with the villagers and could be trusted to deal fairly with them ; 
the existence of faction would make its adoption impossible. 

6. Of the preventive measures suggested above, those based 
on such expedients as fire lines, the isolation of blocks and the 
employment of fire patrols are at present being carried out by 
P'orests Officers as far as the means and the establishment at their 
disposal permit. It may, the Board considers, be anticipated that 
each year these measures will become more effective, and that in 
course of time the Forest Department may thus look forward to 
the damage from fires once started being confined to smaller areas. 

7. It is, however, most important to try and devise measures 
which will really prevent fires being lighted. At present it is 
the immediate selfish interest of a large number of people who 
frequent the reserves to set fire to them. Graziers, sliikaris 
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minor produce contractors, all rejoice to see the jungle burn. 
The detection of incendiarism is most difficult, and even with an 
enormously increased staff, the prosecution and punishment of 
offenders will never be an important factor in putting a stop to 
this class of crime. It is necessary to make those who frequent 
and dwell in the reserves realise that it will not be even for their 
immediate advantage to fire the forests. This can only be done 
by a system of rewards or punishments in which the whole 
community will partake. 

It may be objected that punitive measures which fall upon the 
whole community involving the innocent with the guilty are unjust, 
but it is impossible to devise effective measures which will not be 
open to this criticism. Such measures at all events ensure that 
the persons likely to be affected will do their best to prevent the 
recurrence of the events which have inconvenienced them. 

8. The most important punitive measures recommended to 
be adopted in cases of incendiarism are given below — 

a) Cancellation of all permits issued, whether for grazing or for other forest 
produce, in areas under special fire protection and charging full seigniorage rates for 
renewals. 

(a) Immediate and absolute closure to grazing of the burnt areas and the adjoining 
forests if necessary. 

(3) Raising the grazing fees in forests which have been burnt. 

(4) Total exclusion of cattle from rtic forests in the year in which the block was 
burnt and the imposition of enhanced fees in the succeeding year. 

(5) Issue of grazing permits with the proviso that they should automatically 
expire as soon as a fire occurred in the compartment and the imposition of a fresh 
grazing fee every time tire occurs without questioning its origin or inquiring if any 
attempt was made by the graziers to put it out, the fees paid for the fresh permits 
being refunded if, on subsequent inquiry, it is proved that the fire originated outside 
the compartment and that the graziers did their utmost to extinguish the same. 

(6 Making every minor produce contract liable to cancellation in the event of 
the leased blocks being burnt. 

(7) Raising the price of fuel in depdts and the price of permits for grass and 
fuel in villages adjoining forests where fire occurred. 

(8) Withdrawing from the wargdars in South Canara their kumaki rights on 
the occurrence of fires, 

(9) In cases where villages exist within reserves, making the villagers pay a 
punitive fee equal to not less than the actual annual cost of clearing the fire lines 
round the villages if in spite of these lines fires cross the forests. 
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The Board does not approve of the suggestion (5) made by 
Mr. Jackson or (8) and (9) made by the District Forest Officers 
of South Canara and Madura. Nor does the suggestion of Mr. 
Lodge contained in item (7) , viz.^ raising the price of fuel in 
depots and the price of permits for grass and fuel, commend itself 
in its entirety to the Board. Every effort of the Department 
should, in the Board’s opinion, be directed to make depots popular 
so as to prevent as far as possible people going to the forests for 
unlawful purposes. Where, however, the fire could with reasonable 
certainty be traced to permit-holders, the punitive measures 
proposed would be certainly justifiable. As regards the other 
suggestions, it will be observed that there is a considerable conflict 
of opinion as to whether enhancement of fees or closure of the 
reserve to grazing is the most effectiv^e and suitable measure. 
The Board considers that it may be left to the local authorities to 
decide in each case whether suspected incendiarism in a reserve 
is to be punished by closure of the area or by the imposition of 
enhanced fees. The present Forest Member would, subject to 
the reservation mentioned below, generally prefer the punish- 
ment of closure to that of enhancement of grazing fees, as the 
former cuts more at tlie root of the evil by entirely preventing 
the offenders from gaining any advantage from their wrong-doing. 
Moreover, as pointed out by the District Forest Officer and the 
Collector of Tinnevell}s tliis method of punishment is less likely 
to conduce to corruption on the part of the subordinates by 
permitting the grazing of unlicensed cattle, since it is compara- 
tively easy to detect illicit grazing when an area is entirely closed. 
At the same time the Board is of opinion that the punishment of 
closure should not in any case be worked so as to deprive cattle 
entirely of pasture, though it should, as observed by Mr. Brasier, 
always involve grave inconvenience to the graziers and owners, 
such as having to drive their cattle to remoter blocks and to take 
out perhaps fresh permits. Messrs. P. M. Lushington, Brasier, 
Bedford, and Buckley consider that the closure of a block without 
opening another area for the cattle to resort to would not result 
in the starvation of the cattle, and Mr. P. M. Lushington adds 
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that all valuable cattle could and would be kept alive by stall- 
feeding in a much better condition. The Board is, however, 
not prepared to recommend the adoption of any policy which 
would result in the practical starvation of the poorer cattle. 

In cases where the punishment imposed takes the form of levy 
of enhanced fees, the Board considers that it is clearly necessary 
that the enhancement should be sufficiently substantial to make 
the offending villagers sensibly feel the penalty. As remarked by 
some of the officers consulted, the suggestion made by the District 
Forest Officer, Cuddapah, and approved in Board’s Proceedings, 
Forest No. 67, dated 9th March 1903, to enhance the fee to the 
sanctioned maximum is not likely to be effective. The Board 
accordingly considers that the fee might be raised to double the 
sanctioned maximum as recommended by the Collectors of Kistna, 
Cuddapah, and Nellore, and by the Conservator ot P'orests, Northern 
Circle (Mr. Lodge) : such an enhancement could not be regarded 
as prohibitive in view of the existing exceedingly low rates. 

9. All the officers consulted lay emphasis on the fact that 
whatever punishment is impo.sed it .should be promptly inflicted. 
The Board agrees with them, and requests accordingly that 
Government will be pleased to authorise Collectors to exercise the 
powers of closing the reserves or of enhancing the fees delegated 
to the Board in Government Orders, No. 141, Revenue, dated 6th 
P'ebruary 1902, and No. 1092, Revenue, dated 2nd November 
1903. It .should, however, be at the same time provided that 
any such orders passed by Collectors should be reported at once to 
the Board for confirmation, and that Collectors should furnish 
with their reports information on the points noted in the margin 


(1) Evulence that fire was due to 
incendiarism or culpable 
negligence. 

(2) Action taken by villagers, 
graziers, etc., in putting out 
the fire. 

(3) Reserves available in case 
area bur.nt is closed. 


and on such other points as may be 
necessary to enable the Board to form 
an opinion on the suitability of the 
punishment awarded. With this 
information before the Board it can 


(4) State ot‘ the season and pasture 
available on unreserved and 


alw^ays correct any unduly harsh 


private lands, orders of the Collector in good time. 


The Board also considers it most important that the orders passed 
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by theCollect or whether in regard to closing the reserves or 
enhancing the grazing fees should, if possible, be preceded by an 
inquiry on the spot by a responsible officer, such as the District 
Poorest Officer or his Assistant or the Divisional Officer, at which 
the persons likely to be affected should be present. These persons 
would in this way know exactly what they were punished for, and 
would not imagine, as they otherwise might, that the closure or 
the enhanced fee was merely a piece of extortion on the part of the 
p" orest subordinates. 

10. Mr. Brasier draws attention to the orders of the Bombay 
Government, No. 7186, dated 13th October 1903, which direct that 
villages in which fires have been frequent or extensive should be 
selected and the villagers should be assembled and formally warned 
by the mamlatdar or Range Poorest Officer or, when possible, by the 
Divisional Poorest Officer in person that a recurrence of similarly 
extensive fires will result in the deprivation of all privileges 
including grazing. A similar system of giving notice to villagers 
of the consequences that may ensue on the occurrence of a fire is 
in force in this Presidency also. The warning is conveyed in this 
IVesidency by the publication of a notification in the forest sheet 
of the District ‘Gazette and Collectors have further been instructed 
in Board’s Proceedings, Poorest No. 264, dated 29th July 1901, to 
take care that the terms of the notices are made kno\N'n at frequent 
intervals to the residents of villages adjoining reserved forests 
The Board, however, doubts whether these orders are given effect 
to in practice, and in reminding Collectors of them it considers that 
the jamabandi time affords a good opportunity for carrying them 
out. It is observed that the Bombay Government Order above 
referred to also gives powers to Collectors to suspend for the year 
following the fire all the privileges which the villagers concerned 
enjoy or such of them as the Collector may consider it advisable to 
suspend, the privileges being restored at the end of the year unless, 
on the report of the Divisional P'orest Officer, the Collector sees fit 
to continue the punishment for another year ; in this latter case the 
sanction of the Commissioner has to be obtained for the continuance 
of the punishment. The Board con.siders that the Collectors in this 
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Presidency should similarly obtain the sanction of the Board if the 
penalties imposed by them are to be continued beyond one year. 

II. The Board would prefer not to rely exclusively on 
punishments for incendiarism and departmental precautions for 
restricting and extinguishing fires, for the protection of the reserves 
against fire, and considers that in certain cases rewards might be 
granted when the forests had been free from fire. The follow- 
ing suggestions have been made : — 

{a] to ji;rant rewards to each village headman or talayari in whose jurisdiction no 
fire occurred for five years ; 

(A) to levy a higher rate of grazing fees in fire-protected blocks so as to con- 
tribute towards the cost of protection, and if the block or blocks escaped fire during 
one season to reduce the rates for the next season, and so on ; and 

(c) to employ jungle tribes as fire patrols, paying them by results at the end, 
of the fire season. 

As regards the proposal in item (^), vh.y to grant rewards for 
protecting the forests from fire, which is made by the Collectors of 
Gan jam, Vizagapatam, and Kurnool, and the Conservator of Forests, 
Northern Circle (Mr. Lodge), the Board agrees with the last-named 
officer in considering that the principle laid down in Government 
Order No. 31, Revenue, dated 15th January 1894, should be 
maintained, and that villagers, unless employed as regular fire 
patrols, .should not receive any payment for extinguishing fires. 
The objection to rewards fo^* extinguishing fires does not apply 
to rewards being given in cases where fires have been success- 
fully kept out of forests for some years. In such cases they 
might take the form of lower grazing fees and lower rates of 
permits for fuel. Such rewards would only be appropriate in the 
case of forests which by their situation the villagers can practically 
control, and can properly be allowed the credit for their immunity 
from fire, such as for instance fore.sts surrounded by or close to 
villages. In large mountain forests the co-operation of the jungle 
tribes is essential. A system of rewards paid to such tribes is 
reported to have succeeded well in Coorg. Where such tribes are 
employed in gathering minor produce for the department the 
Board considers that they may be given a reward in the shape of 
better prices for produce when there are no fires and punished by 
poorer prices when there are fires. 
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The results of the system introduced in the Upper Godavari 
of employinj^ jangle tribes as fire patrols and of paying them by 
results at the end of the fire season (item c) have, the Board notes, 
been verv satisfactory. It might be adopted in forests similarly 
circumstanced, wr., where the population is comparatively homo- 
geneous and the headmen have considerable influence. 

12. In the last but one of the papers read above, the Conser- 
vator of Forests, Northern Circle, submits for the Board’s orders 
the proposals made by Mr. Cox for fire protection in the Nalla- 
malais. These proposals seem to the Board to be well thought 
out. The fires on the Nallamalais are ascribed mainly to the 
Chenchus ; and the importance of securing their co-operation 
cannot therefore be overestimated. The Board notes that the 
local District Forest Officers are thoroughly alive to the situation 
and are doing what they can in the matter. The Board has called 
on Mr. Brasier to give the subject of fire protection his special 
attention during his visit to the Nallamalais, and expects to 
receive from him shortly a full report on the subject. 

13. In conclusion the Board cannot too strongly emphasise 
the enormous importance of fire protection of reserved forests. 
The destruction that is reported to be going on in North Coim- 
batore and depicted by Mr. A.W. Lushington is taking place more 
or less in all the forest reserves of the Presidenc}". The statistics 
of forest fires recorded in the annual reports are, the Board fcars» 
very misleading ; it is an undeniable fact that nearly everywhere 
forests are being systematically burnt. The entire destruction of 
young growth particularly is appalling and the trees that survive 
are largely ruined. In many of the reserves valuable timber trees 
are rendered almost useless owing to heart-shakes, warping and 
other forms of deterioration brought about by fires ; and the 
Forest Member found that in the Nallamalais many of the finest 
timber trees could in consequence only be disposed of as fuel for 
railways. It is thus clear that, if forest conservancy is to be of any 
real service, ev^ery effort of the department must be concentrated 
on making fire protection effective. At present it is to be feared 
that in many districts owing mainly to the annual destruction of 



594 INDIAN FORESTER [octoher 

tree growth by fires the reserved forests so far from improving 
are not even maintaining their ground. 

Fires are easily started in the Indian jungles in the hot 
weather, and the agencies by which they may be started are, as has 
been already explained, very numerous. The Board therefore 
considers it impossible ever to expect that fires will be totally kept 
out of forests ; but by adopting those of the measures discussed 
above which local officers consider most suitable to the conditions 
of their districts, the Board hopes that great improvement can be 
effected and that a large proportion of the more valuable forests 
can be effectively protected. When working-plans for forest 
reserves are elaborated and completed, the Board hopes to have a 
clear policy of fire protection for each area dealt with, and it is 
expected that by that time there will also be available a larger 
and more capable staff than at present to carry out the policy 
prescribed in those plans. 

(True Extract.) 

(Signed) N. Macmichael, 

Actifig Secretary, 

Order — No. 554, Revenue, dated 14th June 1905. 

Forest No. 105. 

In the Proceedings read abOve, the Board of Revenue deals 
with the several measures suggested for the protection of forests 
from fire. Subject to the remarks in the following paragraphs the 
Government agree generally in the views propounded by the Board. 

2. In the selection of measures to prevent fire, it must be 
clearly recognised that the practice of burning grass is no new 
one, and that it is in fact necessary in order to improve grazing. 
The Government accordingly consider that the best way to deal 
with the problem is to control the burning rather than to attempt 
to stop it, and, where grazing is required, to burn under depart- 
mental management and supervision a sufficient area to meet the 
pr(4>er requirements of the graziers. This measure is reported to 
have been already introduced in the Cuddapah district, and the 
Government consider that it should be given general application. 
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3. When, in* spite of this and other precautions, the illicit 
burning of forest areas occurs and can be attributed on reasonable 
grounds to the action of gra7:iers, such conduct can be most suit- 
ably and effectively dealt with by closing the burnt areas to 
grazing, and so depriving the delinquents of the benefit they sought. 
The Government agree with the Board and the officers consulted 
by it that in such cases whatever action is taken must be taken 
promptly, and they accordingly approve of the proposal to author- 
ise Collectors to exercise the power of closing the reserves subject 
to report to and confirmation by the Board as proposed in 
paragraph 9 of the Proceedings. No such penalty imposed by a 
Collector should continue beyond the year in which it is imposed 
without the distinct sanction of the Board. 

4. The Government consider that it is not desirable to dele- 
gate to the Collectors the power of enhancing grazing fees, and that 
such a power should be exercised only by the Board of Revenue. 
In the opinion of His Excellency the Governor in Council this 
power should not be used except in very exceptional circumstances, 
and while refraining from entirely prohibiting the enhancement of 
grazing fees as a penalty, the Government desire that resort to this 
expedient should only be had as a last resource. Should it become 
necessary thus to enhance grazing fee.s, special notices explaining 
the reason of the enhancement should be published in the villages 
concerned, and the limit of enhancement will be to double the 
previously sanctioned maximum. 

5. To prevent the burning caused by the contractors of minor 
forest produce, the contract should be made liable to cancellation 
in the event of the leased blocks being burnt. A condition to 
this effect should accordingly be inserted in all such contracts. 

6. The Government approve of the proposals to grant 
rewards to each village headman or talayari in whose jurisdiction 
no fire has occurred for five years, and to employ jungle tribes , as 
fire patrols, paying them by results at the end of the fire season. 
It should be the policy of the Forest Department to enlist the 
.services of jungle tribes for every purpose for which they can 
conveniently be utilised and to get them under its control ly 
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makinjv them its paid servants ; and it follows that whenever 
possible they should be employed as fire patrols. The third 
.sugj^estion in paragraph 1 1 of the Board’s Proceedings to levy 
higher grazing fees in fire-protected blocks does not appear to the 
Gov^ernment to be sound in principle, and cannot be ap|)roved. 

(True Extract.) 

(Signed) A. G. Cardew, 

Ag. Secretary to Govern went, 

MISCELLANEA. 


BRITISH WOODLANDS. 

Sir Herbert Maxwell, Bart, M.P., recently read a most 
interesting paper on “ British Woodlands,” at the Society of Arts, 
Mr. Munro P'erguson presiding. Mentioning that his subject was 
rather a large one for the time available, Sir Herbert continued — 
I will divide it into two branches — first, what 1 conceive the 
State might do, with prudence and profit, to develop the national 
resources ; second, what private owners might do to develop the 
resources of their estates. 

Since I entered Parliament 25 years ago two inquiries have 
been directed into this subject ; the first, a Select Committee of 
the House of Commons, which sat 1885-6-7 ; the .second, as 
Departmental Committee, which reported in 1902. No action was 
taken on the report of the first : of the result of the .second we 
have more hopes, because we have now, what we had not in 
1885-7, a Government department — the Board of Agriculture and 
Fi.sheries — to which has been committed the duty of promoting 
instruction in forestry. Among the many points upon which both 
these Committees were in thorough agreement were the.se facts — 

(1) That “the world is rapidly approaching a shortage, if not an 
actual dearth, in its supply of coniferous timber, which constitutes 
between 80 and 90 per cent of the total British timber imports ; ” 

(2) That there is a vast area, estimated in millions of acres, 
capable of growing timber of the fine.st quality; (3) That the 
climate of the British Isles is favourable to economic forestry 
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conducted on a proper scale (not in grudging patclies, clumps and 
strips) ; and (4) That it requires only the exercise of timely 
forethought and a moderate annual expenditure to anticipate 
the time when scarcity of foreign timber shall have greatly 
enhanced the price, and to replace with British-grown timber 
much of those enormous imports upon which we depend at present. 

These four points having been emphatically affirmed by the 
two Committees, I need say nothing more upon them to-night ; 
but there is a fifth point on which I venture to go a little further 
than the Departmental Committee. ‘‘We do not feel justified,” 
says the report, “ in urging the Government to embark forthwith 
upon any general scheme of State forestry under present circum- 
stances.” Well, I have the temerity, which the Committee lacked, 
to urge strongly the wisdom of embarking upon a scheme of State 
forestry, and if I am blamed for that temerity, my demand is only 
a small one. I only ask for the investment — the investment, mind, 
not the gift — of ;^’io,odd a year for the purchase and planting of 
suitable land. 

No branch of agriculture, not even wheat growing, has 
suffered such a slump in the last 25 years as hill sheep-farming. 
There are hundreds of thousands of acres in Scotland, once 
valuable sheep pasture, now rented at not more than two shillings 
an acre. From some of it, a good additional return, say a shilling 
an acre, is obtained for the grouse on it, but a great deal of it is 
unsuitable for grouse, but very suitable for growing timber. Such 
land is constantly being offered for .sale. Twenty-five years’ 
purchase would secure 1,000 such acres for 2,500. If the ground 
is level, planting 3ft. by 3ft. will take 4,840,000 trees ; the cost at 
£6 an acre equals £6,000 for the 1,000 acres. On sloping or 
steep ground fewer trees will be required, and the cost will be 
proportionately less. I make no provision for hoiuses or fences, 
assuming that the farm is bought all standing, but £soo must be 
allowed for repairs and preliminary draining, making a total initial 
outlay of ;f9,ooo on the 1,000 acres. The interest on the balance 
of ;^^i,ooo ought to pay the annual tool bill, and the annual wage 
bill may be reckoned at — Head forester, £120 ; Fi)reman, £$2 ; 



59^ JND/AN h'OKESt JiK [october 

Eight woodmen at 1 8s. per week, ;f374-8 ; Miscellaneous £ioyi2 ; 
Total, £6$o. Shall we be able to meet this charge, draw interest 
on the capital sunk, and hold our capital in hand at the end of lOO 
years ? I think so, even allowing that for the first fifteen years not 
a farthing of revenue can be drawn from the plantation. By that 
time the ;^io,ocx:) sunk will have increased at 3 per cent com- 
(X>und interest to about ;6‘ 15,000. To secure 3 per cent upon that 
sum and tg defray the annual expenses of ^^650, we must show a 
net annnal profit of 1,100 from the 1,000 acres. The returns 
ought to commence fifteen years after planting, beginning with 
pitprops, for which there is an insatiable demand in this country, 
chiefly supplied from Norway and Sweden ; proceeding to 
medium-sized trees removed in thinning until the period of 
commercial maturity, which, in the case of Scotch pine and larch» 
should be reached in 80 or 90 years, when the regular falls will 
begin. Mr. Nisbet estimates the average annual yield of coniferous 
timber, Scotch and larch, at 75 cubic feet per acre. Assuming 
this to be a moderate estimate, and assuming that the price of such 
timber will not exceed 6d. a foot (an improbably low estimate), your 
Uooo acres will be yielding a gross annual income of ;^i, 875, that is, 
a revenue of 37s. 6d. an acre from land which, as sheep pasture, 
yielded a rent of 2s. an acre, or ;£^icx:> from the 1,000 acres. Suppos- 
ing that for the next 50 yearfe the State were to invest 10,000 a 
year in plantations, it would have made a progressive investment 
of half a million sterling — the cost of four days ‘ campaign against ’ 
the Boers — 3'ielding about 1 1 per cent interest, and instead of a 
rural population of one shepherd to 1,000 acres of pasture, there 
would be one woodman to every 100, or a total of 500 woodmen 
on the State forest of 50,000 acres, instead of 50 shepherds — no 
trifling consideration this in these days of rural depopulation. 

There appeared lately in one of the evening papers a letter 
from a noble earl in reference to Mr. Keir Hardie’s proposal for 
State forestry. His lordship declared that it was futile to think of 
profitable forestry in the United Kingdom for two reasons — first, 
because ,of the furious storms which sweep these islands at 
irregular intervals ; second, because the timber produced in our 
wfx>ds is far inferior in quality to that grown on the Continent. 
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As to the first objection, I deny emphatically that we are more 
exposed to storm than, say, Norway and Sweden, whence we draw 
such large supplies of coniferous timber. It is true that we suffer 
far more from wind damage than is the case in continental 
forests, but that is the result partly of our custom of planting 
in narrow belts and isolated small masses, and partly of the 
mischievous system of over-thinning which came into vogue in 
the nineteenth century. Trees that have been encouraged to grow 
heads out of all due proportion to their height will succumb to a 
storm that may be lifted harmlessly over a solid block of w^ell-grown 
forest. A thousand contiguous acres of woodland will suffer far less, 
from gales than 1,000 acres scattered over an estate of 10,000 acres 

Next, as to the alleged inferiority of British timber to conti- 
nental. Surely that is a strange allegation against a country that 
used to supply timber for the noblest fleets that ever put to sea. I 
may say in passing that the demand for ship timber had something 
to do with initiating our vicious system of over-thinning. Ship- 
wrights did not want straight boles— they wanted bent timber — 
and you will actually find in old treatises on forestry instructions 
about tying down the limbs of oaks to produce the desired contortion. 
The result has been that we have conceived and aimed at a false 
ideal. Our notion of what an oak ought to be is framed upon such a 
magnificent deformity as the “ Major ” oak in Sherwood Forest. 

That we can grow fine straight oak if we choose may be seen 
from the New Forest, a domain which, unhappily, the State is not 
permitted to treat on right principles. Here again is a wood of 
self sown oak at Thornbury, in Gloucestershire, 30 to 40 years old, 
which promises to develop into splendid clean timber. But to 
obtain examples of the highest devolopment of oak timber, we 
must go to France. 

Now that we want straight, clean timber, there is no country in 
the world better able to produce it than our own. “ Ah,” says the 
timber merchant, “ but your firs are grown too fast. British deal 
cannot compare with Scandinavian, which is grown much slower.” 
True, but here again the evil comes from over-thinning. Grow your 
trees in close forest, and no matter what height they attain or how 
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soon they attain it, the annual rin^s will be close together, and the 
timber will be slow grown. It is a mere question of forest manage- 
ment. Trees in open order will produce branches and coarse timber, 
with wide annual rings ; trees grown in close canopy will yield clean 
planks with narrow annual rings. Here are some examples from a 
wood of Mr. Elwes’s, at Colesborne, in Gloucestershire. Most of 
these trees measure 125 feet in height, and compare favourably in 
cleanness of bole with the following examples from Savoy — silver 
fir with a few spruce, and silver fir with a larch or two. 

It is idle to say that timber cannot be grown at a handsome 
profit in Great Britain, but it is equally idle to attempt to grow it at 
a profit unless sound principles of commercial forestry are adopted. 

I stood not long ago beside the owner of one of the noblest 
parks in England. He had brought me to see an oak wood, 
originally pure forest, about 50 acres in extent, which was causing 
him much concern. They were splendid trees, about 180 to 2CK) 
years old, averaging 100 feet in height with 40, 50, 60 feet of 
glorious clean boles. I don’t know the like of this wood, as it 
must have been, if it be not the forest of Cour Chevernay on the 
Loire opposite Bloi.s. Twenty }’ears ago there cannot have been 
less than 9,000 or 10,000 cubic feet per acre, which, taken at only 
IS, a foot, represents a value on the 50 acres of some £2^,000, or 
£$00 an acre. Who could have blamed the owner had he treated 
this woodland as a crop ? Well, all his neighbours would have 
blamed him bitterly, so dee|>ly rooted has become our habit of 
looking upon woodland merely as an extra -a luxury— a play- 
ground. And yet I maintain that it was folly not to turn this 
timber to account. For look you what has happened. My 
friend had all the amateur love of trees which is so characteristic 
of English country gentlemen. About twenty years ago, thinking 
to improve the landscape, he had glades cut in this noble grove, 
and thinned out the whole of it severely. His forester, if he knew 
his business, may have warned him what must happen if pure oak 
high wood is suddenly converted into trees in open order. If he 
did .so, his advice was disregarded ; the owner knew what he 
wanted, but the result has been far diflferent. Nearly every tree 
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has become staoheacled and thrown out an eruption of growth all 
along the stems and branches. The grove has been ruined. 

My friend did me the honour to ask my opinion. If I liad 
given it, he would have called me a beggarly Scot, so I held my 
peace, even from good words. But I had no doubt what a wise 
forester’s advice would be — fell all the remainirig trees and replant. 
As near as I could judge, there seemed to be an average of thirty 
oaks left on every acre. These cannot be worth less than £‘7 los. 
apiece standing, or an aggregate of 1,300 on the 50 acres. I 
have purposely put this calculation very low, for I was shown where 
one of these oaks had been felled recently, and the timber sold for 
£ 20 . But I know what will happen. My friend loves his trees ; 
he will never harden his heart to part with them ; they will go from 
bad to wor.se, and the greater part of this money will be sacrificed. 
The future of these noble trees will be like that of tl\e mournful 
ruins of Cad/.ow P'orest, Lanark.shire. 

Sir Herbert wound up his paper by alluding to the manner 
in which estates made use of their own timber, pointing out that 
it would be much cheaper for owners to go to the open market 
since their own wood as at present grown was an exceedingly 
costly article. Ha also showed that the reason why owners could 
not sell even their own fine quality timber was because there was no 
regular supply nor uniformity of quality in English grown timber, 
and therefore dealers very naturally left the article entirely alone. 

At the close of the paper the Chairman read a few remarks 
from Dr. Schlich, whom indisposition had prevented from attend- 
ing, and in the discussion which followed both Sir Dietrich 
Brandis and Mr. W. R. Fisher took part. 

ADVANTAGE OF CO-OPERATION BETWEEN THE 
GOVERNMENT AND LIVESTOCKS ASSOCIATION 
IN THE REGULATION AND CONTROL OF 
GRAZING IN FOREST RESERVES. 

BY FRKD P. JOHNSON, SECRET.ARV, NATION.\L LIVESTOCKS ASSOCIATION, 
UNITED STATES. 

A.ssuming that it is conceded that the forest reserves maj* 
be used in an economical manner for the grazing of livestocks. 
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the absolute necessity of an efficient control and regulation of 
this privilege, for the protection of the reserves, must be admitted. 
To those not familiar with the vast areas the forest reserves cover 
the task of providing an efficient patrol to guard them and 
prevent their injury may seem a mere matter of detail. Those 
who are familiar with these conditions, on the contrai*)', are 
inclined to the belief that the whole United States Army would 
hardly furnish enough men to give the adequate protection needed. 
While, under the present system of patrol, a small army of men are 
in service, the protection afforded is only nominal. How then can 
the stockmen be allowed to graze in these reserves with the 
assurance that they will be rightly used, and not only the grazing 
but the forests as well be protected from misuse and vandalism, for 
there is vandalism in grazing as well as in the destruction of forests ? 

From my knowledge of the stockmen in the West, I can assert 
that there is no class of men more vitally interested in sane and 
reasonable forest protection than the stockman. If given an 
opportunity, no class of men could furnish more absolute and reliable 
protection for these reserves. But would they do it ? Yes, if properly 
approached in the matter. The Western stockman is of a peculiar 
disposition, due probably to his environment. Restless and 
impatient under any attempt to bind him to iron-clad rules and 
regulations, yet, when approached with a request for help and assis- 
tance, even though he may derive no benefit, he is quick to respond. 

It has been the failure of Governmental departments to 
understand this phase of his character that has resulted in much 
opposition to forest reserves. As the Pioneer, who braved the 
dangers and hardships of the frontier to open the way to civilisation, 
he has felt that he had acquired some moral rights which even the 
Government should respect, and to have a stranger ride up to him 
while on the range and dictate to him things that he may or may 
not do, even though spoken in the name of the Government, is 
galling to bis pride and that feeling of absolute freedom which has 
been bred in his nature. Approached by the proper officials with an 
explanation of the necessity of the forest reserves, the good that 
will eventually result to him from their establishment, and a reque.st 
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for assistance in maintaining them and carrying out the plans of 
the Government, would meet with immediate and hearty response. 

All over the West there are organisations of stockmen who 
have associated themselves together for the protection of their 
interests and for the improvement of conditions in their industry. 
These organisations are composed of the leading and progressive 
stockmen in the various districts. These are men who are building 
homes in the desert, and they are profoundly interested in 
anything that affects the prosperity of their locality. Here already 
organised is an army of men greater than any the Government 
could press into service for this purpose, read)', willing, effective 
and to be had for the asking. The Government has only to 
request that, in return for the privileges of grazing on these reserves, 
the organised Stocks Association assume the tasks of protecting 
them, fostering the vegetation and preventing fire and vandalism. 
It is possible that many of them do not thoroughly understand the 
problem the Government has undertaken to solve ; then they 
should be enlightened, and it would be found that there would be 
no more enthusiastic supporters of the reserves than the stockmen. 

It must not be understood that I advocate the complete 
turning over of the.se reserves to the stock interests. 

The Government control and supervision must be absolute, 
but the organised stockmen could be sworn in as Forest Officers. 
They should have at least an advisory voice in the making of 
the rules and regulations and in return should be given as much 
freedom in the use of the re.serves for grazing purpo.ses as would 
be consistent and in keeping with the objects to be attained. 

The advantage of such co-operation between the Government 
and stockmen must be evident. The iid vantage to the Government 
is to enlist the active a.ssistance of men who live on the ground, as 
it were, in the advancement of the forest reserve idea. Under 
such an arrangement the reserves would have a better protection 
than could possibly be obtained in any other way and at the 
minimum co.st for admini.stration. 

Instead of the antagonism of a large class of citizens, who 
really have right.s that the public is moral 1)' bound to respect, you 
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will have their enthusiastic support. This, iti my mind, is worth 
much. On the other hand, the stockmen are made to realise 
that these reserves are being maintained for the benefit of the 
community in which they live, and they, having secured a personal 
interest In the success of the idea, will do their utmost to build up 
the reserves along the lines desired. While they are given the 
right to use the reserves for grazing purposes, the privilege will 
not be abused under such conditions, for the community being 
interested, will permit no abuse. 

The time to inaugurate the proposed plan is at hand, since 
the reserves have passed into the control of the Department of 
Agriculture through the recent passage of a Bill by Congress 
transferring the administration of the reserves from the Department 
of the Interior. The Department of Agriculture is closer to the 
stockman than any other department of the Government, and now 
that the transfer is accomplished it will be an easy matter to secure 
this co-operation. 

It is unnecessary in a paper of this kind to go into the details 
of a plan to secure this co-operation. It is a perfectly simple 
matter, and where there at present do not exist Livestocks 
Associations to take up this work, they would be quickly organised 
when it was understood that the Government was willing to 
recognise them and accept their assistance in the building up of the 
reserves and in the maintenance of their safety and integrit}\ 
As to the question of the wisdom of adopting the policy suggested, 
it seems to me that there can be no negative argument worth 
considering, none at least from those who understand the actual 
conditions in the West. 

The Cultivation of Jute in Mai)Ka.s.-— A proposal was 
mooted at the Agricultural Conference held at Pusa last cold 
weather to make experiments in growing jute in Madras. This 
suggestion was submitted to the Revenue Board, and it was agreed 
that a beginning should be made at the Samalkot farm. Jute is 
sown in Bengal in April, but it was pointed out by Mr. Barber that 
owing to the different climatic conditions it would not be necessary 
to sow until June at Samalkot. These sowings have been made, 
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and the result will be awaited with great interest. If successful 
it is proposed to start a separate jute farm either in the Godaveri 
or Kistna delta. 

The Timbers of Sarhaijn. — The Moscow correspondent of 
the says that Sakhalin, which has been captured by the 

Japanese, is heavily timbered throughout; no fewer than 28 
varieties of woods employed in commerce are enumerated. It 
will be interesting to learn where the forests are situated and how 
much of the area under tree growth has been given back to the 
Russians. 

Report of the Cinchona Plantations in the Nilgikts, 
Madra.s. — The Director’s report on the Cinchona Plantations is 
an interesting and full one, and shows that the results attained 
during the year were most satisfactory. Extra work was thrown 
upon him and his staff owing to an alteration made in the system 
of selling quinine at post offices, the pice packets now consisting of 
seven grains instead of five. The restocking of the old plantations 
has been vigorously carried on, nearly three-quarters of a million 
of young plants raised from selected seed having been added 
to the nurseries. The intensive cultivation now carried on 
combined with the selection of the seed from high class trees only 
will, it is hoped, greatly increase the future productive powers of 
the plantations. The quantity of bark harvested was greatly in 
excess of that of the previous year. The outturn of quinine from 
504,000 lbs. of bark worked up in the factory was 12,920 lbs. Bark 
purchased from private growers yielded 2 5 per cent of quinine 
against 3’3 in 1903-04, and estate bark }’ielded 2*5 per cent 
against 3*01 ; the latter consisted mainl)^ of primings and the bark 
of sickly trees, whilst the purchased bark is stated to have been 
of much poorer quality than usual. As a result the total cost 
f>er pound of manufactured quinine rose from Rs. 10-7-8 to 
Rs. 11-3-10*52. The quantities both of quinine and febrifuge sold 
to hospitals, Native States, etc., again increased, and there was a 
corresponding increase under the receipts. 

Mos<,)UITOES in South LANCASHIRE.—Mosquitoes are 
making their unwelcome appearance in various villages bordering 
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the Manchester Ship Canal between Accrington and Manchester. 
The pests are supposed to have been brought up the waterway in 
timber boats from foreign countries. 

Cattle Mortality in Madras.— A properly equipped and 
strong veterinary establishment would seem to be required in the 
Madras Presidency in order to be able to successfully cope with 
the heavy mortality amongst cattle. For the quarter ending 
December 31st, 1904, we find there were 25,674 deaths. Of this 
no less than 9,701 deaths are attributed to unspecified diseases — 
a fact which speaks for itself. Four thousand three hundred 
and twenty-three deaths occurred from snake-bite and from the 
rapjicity of wild animals. P'rom the latter cause the number w^as 
the highest on record during the last five quarters, totalling 
3,661. It is .suggested that it may be worth while considering 
how this heavy loss can be averted or at least modified. 
The districts of Nellore, Ganjam, Kistna, Godaveri, and Kurnool 
were the worst, each reporting 2,000 deaths or a total of 12,117, 
which was nearly a half of the total loss in the Presidency. 
Cuddapah was close up with 1,709 deaths. If the.se .six di.stricts 
alone were taken in hand and a strong veterinary staff appointed, 
an immen.se benefit would accrue to the people, whilst, doubtless, 
veterinary .science would learn much that is at pre.sent hidden in 
impenetrable darkne.ss. 

The P:xi*edition to the Indian OcEAN.—Mr. Stanley 
Gardiner, the leader of the expedition for the exploration of the 
Indian Ocean between Ceylon and the Seychelles in H.M.S, 
“ Skylark,” wrote in a letter received recently at Home that the 
expedition leaving Colombo on May 8th was expected ,to arrive at 
Chagos Archipelago about May 20th, where it would work until 
July 15th, thence going to Mauritius and remaining there till 
August 15th. P'rom Mauritius the ‘‘ Skylark ” will return to the 
Seychelle.s, remaining there between September 8th and isth. 
From the Seychelles the various Amirante Islands will be vi.sited, 
the return to the Seychelles being made about October 15th. 
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INDIAN FOREST LITERATURE AND ITS PUKLICATION. 

We had occasion to allude to a caustic buL we fear, unrefut- 
able comment made by an American Forest Officer on the subject 
of the literature on forest subjects, or rather the absence of it, 
published by the Indian Service. The officer in question had 
been touring in India and, we gather from his remarks, had 
ex;)ected to find forest literature as abundant and as easily 
procurable as in his own country. What did he discover ? The 
publications issued were practically confined to Annual Reports 
and Working Plans, and of these it was almost impossible to 
procure copies ! This may not be pleasant re;adiiig for the 
Service, but the unvarnished statement of facts may lead to a better 
realisation of the position in this respect on the part of the Depart- 
ment. We are far from being prepared to agree with remarks not 
infrequently made that Government do not do anything. Can 
any member of the Service say that they have ever written an 
original paper, pamphlet or book on any subject of forest utility 
or interest and have asked Government in vain to publish it. We 
have not heard of such a case. Has the Appendix Series of the 
Indian Forester been made as much use of as it might } It is a 
purely Government affair. All papers published in it must be at 
first accepted by the Inspector-General and are then published and 
paid for by him. Another excuse offered is the want of time. We 
grant that this has often a good solid foundation of fact to rest 
upon when we remember the heavy administrative duties and the 
climatic conditions of the country we serve in. But with all due 
allowances for such, can it be thought that some of the great French 
and German Forest Officers, to consider the older School first, and 
some of the American ones of the new School, have hot their hands 
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equally full of administrative work and yet find time to put 
down their discoveries and observations on paper and, in addition 
to so setting them down, to take the extra trouble necessary 
to see that they are published, and so made available for use 
and reference, not only by their own Service alone but by the 
sister ones in other countries. The Indian Service prides itself 
on being the first Forest Service in the tropics or, we might say, 
out of Europe. This being so it can scarcel)' be held to be a 
satisfactory position of affairs that after several decades we should 
have practically no forest literature to help the many Forest 
Departments now in the process of construction all over the world 
and, what is of still greater importance, to help ourselves. 

We believe, and we have good foundation for the belief, that 
the Department is awakening to a sense of its backwardness in this 
res[3ect ; and we would wish here to shortly consider a few sugges- 
tions as to the best, or we will say a good, method of tapping and 
getting published that vast store of valuable forest lore at present 
locked up in the brains of the Service. Many men have neither 
the time nor the inclination to sit down and collate their facts and 
notes into book or even pamphlet form, although they would be 
willing enough to set them dqwn in rough notes which could be 
utilised for publication, with due acknowledgment, by others. If 
we require proof that this is the case we need look no further than 
the Dictionary of Economic Products, the Ledger Series, etc., of 
the Reporter of Economic Products, vvhich contain so much 
information given by Poorest Officers, and yet which is not available 
to them in the exact form they require it. The question then arises, 
\n what form or shape could such notes be made available for 
/general use? Imitation is said to be the sincerest form of flattery, 
and is perhaps for this reason not always in good repute. The 
level-headed man, however, would not hesitate to copy a thing he 
knew to be good, and we, in this question of publication, may turn 
with advantage and examine how the Geological Survey publish 
their results 

In 1868 the Survey commenced the publication of their 
Records of the Geological Survey of India^ and these were issued in 
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yearly volumes, of four parts each, up to the year 1897. In 
addition to the Records a series known as the Memoirs^ to 
which we shall allude later, were also issued. In the year 1898 
as an experimental measure the Records were amalgamated with 
the Meitioirs b)' the late Director. The present Director, Mr. T. H. 
Holland, F. R. S., found this amalgamation to be a mistake. In 
his own words, “It has been found, however, that, during the 
course of systematic survey operations, observations are made of 
considerable public interest (sometimes in their bearing on current 
scientific problems and sometimes of economic value) which it 
would be inadvisable to retain unpublished for the long periods 
sometimes necessary to complete the work of which such isolated 
ob.servations form a part. That such observations, with the 
provisional inferences they permit, are of direct interest and 
value to the public is .shown by the .stimulus they give, to private 
Wv)rkers whose additional re.searches and criticisms are often of 
great value in the preparation of the more complete papers issued 
afterwards as memoirs dealing with well-defined areas or geologi- 
cal subjects.” The amalgamation continued from 1898 to 1903, 
and (luring this period it was found that .several reports were made 
which, whilst being unsuitable for the Memoirs, could only be re- 
ferred to with undesirable brevity in the Annual Reports — in 
other words these reports were in danger of being lost altogether. 
Last yQiiv the Director restarted the Records as a .series distinct 
from the Memoirs, The former now appear as parts, each part being 
issued as soon as enough material is ready to make it up. This 
ensures valuable notes and discoveries being at once issued, and 
so made available to the Survey and the public. Notes of econo- 
mic and scientific value, short accounts of new discoveries, analy.ses 
and determinations made in the laboratory, etc., appear in these 
Records. 'rhe\' are open to private workers in India in addition to 
the Departmental Officers. The Memoirs are confined to completed 
papers on any particular matter which has formed the subject 
of enquiry, observation and re.search, perhaps over a consider- 
able period of time, and in which definite results hav^e been 
obtained. 
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We are of opinion that this procedure of issuing Departmental 
Records and Memoirs is one which is particularly applicable to the 
Forest Department in India. Many valuable notes on observa- 
tions made and experiments undertaken are lost owing to their 
observers either keeping them to themselves, both successes and 
failures, or recording them in Annual Reports, a procedure which 
even the most sanguine among us must in the end come to the 
conclusion is practically not putting them upon record. Even if 
such reports were available, which is not the ca.se, for officers in a 
province only see their provincial reports, no man would have the 
time to wade through scores of Annual Reports on the chance of 
finding in them .something pertinent to an enquiry he was engaged 
upon. The case would be very different were indexed Records 
available for reference. As for the Working Plans, which we all 
know contain a vast amount of valuable information, a corre- 
spondent some time ago was good enough to suggest that the 
Honorary Editor might, in some clever way he suggested, index 
and make available certain information they contain. We are not 
decrying the suggestion, which was a valuable one, but unfortu- 
nately the Honorary Editor is a bu.sy man, and has his own work 
to do in addition to bringing out the monthly numbers of the 
Journal in what spare time he can make available. 

In the Memoirs we would publish complete papers such as, 
e,g,^ any complete sylvicultural note on the Sal tree for a particular 
province. Method of extraction, commercial uses, market prices, 
etc., of a tannin, dx e, etc., etc. The Memoirs would be issued as 
completed papers become available for publication. 

Finally we would sugge,st that the issue of both Records and 
Memoirs should be on such a scale as to make copies available, 
not only to the Department at large, but also to sister Services 
and others who could profit by their perusal throughout the world. 
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SCIENTIFIC PAPERS. 

SOME INDIAN FOREST FUNGI 

HY K. J. BUTLER, M. B., F. L S. 

CRYPTOCJAMIC BOTANIST TO THE GOVERNMENT OF INDIA. 

F»ART III. 

PERIDERMIUM THOMSON! BERK. AND BARCLAYELLA 
DEFORMANS DIET. 

A fungus attack, of which two forms were found on the 
Himalayan spruce, Picea Morinda (Abies Smithiana), was described 
by Barclay in the Journal of the Astatic Society of Bengal in 
1886. The name yEcidium (Peridermium) Thomsonj was given 
to the fungus on the assumption of its identity with a species 
found in Sikkim by Hooker and described in the Gardener's 
Chronicle in 1852. The first of the forms described by Barclay 
had been previously referred to Peridermium acicolum by Cooke 
from specimens received from Dalhousie, in 1877. The same 
author received the second form from Mahasii, Simla, about the 
same time and referred it to P. Thomsoni {Indian Forester, Vol. Ill, 
p. 88). Both forms were, however, as above mentioned, taken 
by Barclay as stages of the one fungus, Peridermium Thomsoni, 
the first as the ascidial and the second as the uredo stage. Later 
on Professor Dietel, to whom specimens were sent, found that the 
latter was really a teleuto form, and referred it to a new genus 
Barciayella, of which it is the type and only known species. 
This view was accepted by Barclay, and the genetic connection 
of the two forms was left doubtful awaiting experimental 
investigation which has not been attempted so far. 

It is common in the Himalaya from Mussoorie to Simla, and 
probably as far west as the Kurrain valley of the Afghanistan 
frontier. I have received specimens at different times from 
Me.ssrs. Oliver and Macintosh, of the Imperial Forest Service, 
from Jaunsar. 
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The aecidial stage (Peridermium Thomsoni) as described by 
Barclay is conspicuous on account of its colour and of the drooping 
habit assumed by the affected shoots. Every needle of certain 
shoots is attacked, and instead of standing out stiffly from the 
stem they lie close together embracing it. Shoots of the current 
season^s growth only appear to show it. Those attacked are 
usually considerably longer than the unaffected. Both stem and 
needles are yellow in colour and the older specimens are much 
thickened and curved. 



FIG 6. — BARCLAYFLLA DEFORMANS ON THE SPRUCE. 

Spermagonia appear towards the tip of the needles as little 
dark points uniformly distributed on the surface. The yEcidia 
are produced at a later period in two rows on the upi.)er surface of 
the needles. At first they are pale red, but later on are reddish 
orange, rhey are long flat bodies formed by a colourless 
transparent membrane, containing aecidio.spores. 
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The Barclayella is much commoner than the Pendermiiim,and 
is the only form which I have seen. A greater amount of 
deformity is produced on the affected shoots which, as before, 
appear to be always of the current year’s growth. They are 
stunted, thickened and densely covered with curved needles, 
having at a distance an orange-red colour. Instead of forming 
two rows of isolated prominent spore-cases the teleutospores 
occupy two continuous flattened beds on the upper surface and 
two rows of smaller ones below. When young the whole emits a 
disagreeable odour. 

One of the specimens sent me by Mr. Macintosh in 1904 
showed this form on the cones, in which position it has not 
previously been mentioned. The scales were attacked and some 
of them were deformed and stood out from the cone. Others 



FK;. 7. - PERIDKRMIUM PICEAF. ON THE SPRUCE — a NATURAL SIZE ; b 
MAGNIFIED THREE TIMES. 

such as that shown in the figure were unaltered in shape. The 
teleuto beds occurred on the dorsal (outer) surface of the scale in 
one or more raised reddish bands. 
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PKRIDERMIUM PICE^. BARCLAY. 

The Himalayan spruce bears yet another rust, which I have 
received from Mr. Oliver from Jaunsar. This is the Peridermium 
pice<E described by Barclay. 

The jEcidial (Peridermium) stage alone is known. It 
appears as long narrow spore-cases arranged along the upper 
surface of the affected needles somewhat irregularly and not in 
two rows as in Peridermium Thomsoni. The needles are turned 
yellow, and, as before, terminal shoots of the current year’s growth 
are attacked. Then* is little deformity produced, but the presence 
of the parasite is revealed even at a distance by the oi rtiige-yellow 
patches scattered throughout the tree. 

Mr. Oliver informed me that he had seen trees in Chakrata 
Cantonment in 1902 dying or dead from the effects of this fungus. 
This was due to the loss of all infected needles in 1901, when the 
attack was very severe. The trees were so weakened in conse- 
quence that they were unable to make new shoots or only put out 
feeble ones. None of the conifer rusts in the Himalaya have been 
hitherto described causing such damage as this. 

Peridermium complanatum Barclay 

I have received this species on Pinus longifolia from Simla, 
where it was described by Barclay, from Mr. Wroughton, I. F. S., 
and also from Palampur in the Kangra Valley collected by Mr. 
I. H. Burkill. 

It resembles that last described except that the spore-cases are 
larger and are usually on the lateral or under surfaces of the 
needles. The attacked parts of the latter lose their colour, but 
the general effect of the fungus on the health of the tree appears 
to be slight. In Simla Barclay noticed that two crops are usually 
borne, one in November and the other, much more abundant, from 
P'ebruary on to May. The former usually has spermagonia 
scattered irregularly over the surface of the needles while the 
latter has none. 

A form (var. corticola) also occurs on the bark, where it does 
more harm than on the needle,s. 
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PKRIDERMIUM HRKVIUS RARCLAV. 

This rust occurs commonly on Pinus excelsa in the same 
region as the last. It begins to appear according to Barclay 
about April in Simla, only one crop being produced. On the 
whole it resembles Peridermium complanatum, but the s[)ore-cases 
are dislinctl)' smaller. 1 have received it from Jaunsar. 



.KIO. 6 — rEKlDERMRlM RRF.VIUS OX PIXUS KXCKI.SA. 

PERIOKRMIUM CEDRl P.ARCLAV. 

A rare /Ecidial form was found in 1884 on deodar in the Sutlej 
Valley, where a severe attack was observed on a few trees. vS<jme 
needles only of each rosette were affected and curved downward. 
Numerous small Aicidia burst out on the upper surface without 
any accompanying discolouration. 1 have not seen this species. 

PKklDKRMIUM KPHKDR.^i COOKK. 

I have received this species on Ephedra vulgaris collected 
in Karamba, Jaunsar, by Mr. Hole, I. F. S., in Ma)% 1904. It is 
the only known member of the genus outside the Conifera? 

The young shoots and leaves are attacked, the former 
bearing Aicidia and the latter numerous very prominent 
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sperina^onia. Considerable thickening of the shoots occurs, and 
from the specimens received it appears as if the number of tliese 
is augmented and a sort of witch’s broom deformity of the attacked 
bra nch induced. 



FIO. 10. - PERIDERMIUM EPHEDR/E ON EPHKDRA VI l.C, \kIS. 

The /Ecidia appear all round the shoot as more or less cy lin- 
drical or bladder-like spore-cases containing orange-y eilow spores. 
As in the ease of the other Pcridermia mentioned, no further stage 
is known. I'he species has previously been recorded on Ephedra 
antisiphy litica and californica from California atid Texas. 

i^To be continued.) 
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ORIGINAL ARTICLES. 

THE TEAR TIMBER TRADE OF BURMA. 

BY X, A. HAUXWKLL, CONSERVATOR OF FORESTS NORTHERN CIRCLE, 
UPPER BURMA. 

1. For the past two years or more the state of the Timber 
Tiade in Burma has been viewed with alarm both by Government 
and by the mercantile community engaged therein, and grave 
apprehension has been openly expressed as to wlielher the 
diminished supply and high prices ruling would not only lead to 
the substitution of other woods, but that they might ultimately 
result in Burma totally losing the position it has held up to the 
present as the main supplier of teak for the whole world. 

2. That this alarm is well founded is proved bv the attempts 
lately made to .sub-stitute not only teak from Java but jharrah from 
Australia, both of which have come largely to the front, and 
although it is now found that the former is more brittle than 
Burma teak it is proved that both these woods can be used in lieu 
of teak for many purposes for which the latter was forrnerlv' solely 
in demand. 

3. It is first necessary to see how this state of affairs has 
arisen, and the following table gives the details of the imports into 
the Europe market for the last 16 years : — 



Imports of Teak into Europe from Burma and Siam. — Consumption, Stocks and Ruling Price. 
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4. From this we see (first) that imports into Europe have 

decreased from 54,500 tons to 18,000. Secondly, that prices have 
risen from to /14 to 15 (and are still rising, having 

touched £\(^ in June 1905) ; and (thirdly) what is most important, 
that tile imports of converted timber in the form of planks have 
steadily risen from 6 per cent to 46 per cent of the total exports, 
showing the decrease in first class squares; and (fourthl)') that 
home stocks have diminished by more than 100 per cent. 

5. It will be seen from the above that from 1889 to 1895 the 
home market was remarkabl)' steady, and that it was from [896 
onwards that prices commenced to rise seriously, due to increased 
demand, and continued so to 1901-02, but the enhancement in 
price was up to this date to a certain extent controlled by 
increased supplies from previousl}^ accumulated stocks, but these 
becoming depleted and the output by lessees dropping suddenly 
from 151,000 tons to 77,000 tons in 1901-02 home prices then went 
up by leaps and bounds, till at the present moment the}* touch 
;^*I9 per ton. 

6. .Abided to this there is a downward tendenc}* in the 
exports to India, which in 1898 were 144,000 tons and in 19040111}' 
106,000 tons. This is said to be due to competition from Siam 
and Java and also to large quantities of lessees’ timber ( undersized 
and refuse) being unfit for life Indian market even and which have 
to be disposed of in the round in Rangoon to prevent the 
accumulation of unwield}' stocks of inferior quality. 

7. From the subjoined table of exports from Burma and 
Siam some further very interesting facts are apparent : — 
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8. From this we See the steady advance of Siamese teak on 
the Indian market ; the exports to India being — 

Burma Teak. Siam Teak. 

Tons. Tons. 

In 1894 ... ... 138,000 24,000 

In 1904 ... ... 106,000 6i,ooo 

which is considerably detrimental to Burma. 

9. Further, this statement .seems to show tliat the present 
ruling high prices are mainly due to increase in demand as the 
total exports from Burma and Siam have hardly varied as a whok;, 
being 219,912 tons in 1889 and 219,404 tons in 1904, a difference 
of only some 500 tons; but, whereas in 1889 Burma exported 

181.000 tons against 38,000 tons from Siam, in 1904 the Burma 
exports were only 141,000 tons against Siam’s 78,000 ; anti \\ hile 
in 1889 of the total exports of 219,000 tons 92,000 tons went to 
Europe in 1904 only 51,000 tons could be supplied for that market, 
and it is noticeable that wliile from 1898 Siamese exports liave 
gradually and permanently ri.sen from 26,000 to 88,000 tons, 
Burma exports have decreased as gradually from 203,000 to 

141.000 tons, and this placement is now threatened still more by 
the supply from Java. 

10. What cau-ses have led to this decrease of supplies and 
consequently to the high prices prevailing ? 

11. First and foremost the diminution in the supj)ly of old 
girdled timber of large size. In former times this was availabh' 
both in Upper and Lower Burma, and with unrestricted workings 
and the belief that the supply was unlimited was quickly mad(‘ 
available. As the figures show, under controlled working the 
supply has been enormously curtailed, while the standard demanded 
has never been reduced. With the old original stf>ck removed 
and the introduction of working plans by which the age of 
maturity of a teak tree is fixed on its reaching a girth of 7 feet 
the supply of Europe timber of first quality must be small. It 
is true that many working plans lay down thnt in certain 
localities, from which extraction is ea.sy, trees may be allowed to 
remain to attain a larger girth ; but so far this has not been laid 
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down as a prescription and I am afraid with the existing pressure 
of other work is more often than not overlooked. 

12. In addition, although the reservation of teak-bearing 
areas has proceeded apace, girdling operations in these have been 
withheld as much as possible pending the preparation of working 
plans. As until these are compiled their capabilities are entirely 
unknown, and naturally the material in most cases derived from 
unreserved areas is of inferior quality. 

13, Another factor in the case is the increased cost of working, 
due, among others, to the following causes : — 

(I) Having to work in less accessible areas. It must be 
remembered that Burma is essentially a country of waterways, 
and the extraction of teak has always been mainly effected by this 
means. In former times the trees were felled and logged in the 
forests, chiefly in the neighbourhood of the main floating streams, 
a short drag was only necessary to get them there, and they were 
then allowed to float out with little assistance on successive rises, 
to the main river, often taking three or four years to do so, and then 
were rafted to the main centre. As time went on material was only 
found further afield necessitating often many miles of drag to a 
floating stream and in suitable localities cart transport, both 
ordinary and on special carts dragged by elephants nece.ssitating the 
making of roads, was introduced while recently use has been made 
of a traction engine, but this is only possible in very few places. 

(II) The increase in the co.st of elephants without which 
work could not proceed. The price of these has increased over 
100 per cent., tuskers averaging some Rs. 4,500 each while good 
dragging females cost Rs. 3,000 to Rs. 3,500. Seeing that some 
1,600 to 1,700 elephants are employed at present by lessees the 
increased cost of working under this head alone is very considerable, 
which is further accentuated by the percentage of casualties brought 
on by overwork necessitated by short leases not allowing of the 
full advantage being taken of unaided extraction by water; in 
addition to which the animals have to be employed longer into 
the dry season than formerly to ensure the timber reaching the 
streams in time. 
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(III) Increased rate of royalty demanded. Since 1890 rates 
have risen from Rs; 10 per ton for full-sized and Rs. 6 per ton for 
under-sized to Rs. 25 and Rs. 8 respectively, while recently as 
much as Rs. 35 per -ton has been paid for special girdlings 
estimkted to yield a higher proportion of Europe squares. 

(IV) More rigid prescriptions as regards working. In 
former days undoubtedly the best was taken and the inferior 
stuff left, but now under the contracts all marketable material 
is bound to be brought out and royalty paid on it, and we 
know that under-sized refuse logs alone amount to about 22 per 
ceot of tlie total outturn, and as this is only suitable for the local 
market a very large proportion of the expenditure incurred must 
fall on the better class of timber, more especially that of Europe 
quality which is a very small percejitage. This, however, is a 
great point in favour of working by lessees, as after they have 
done working in a forest nothing is left but small stuff only suitable 
for conversion on the spot into “ cart wheel pieces ” or charcoal, 
whereas in departmental working it is often necessary to arrange 
fqr the removal of a large amount of material, fit only for the local 
market, after the first class girdled timber has been removed. 

14. As a set off against the above it has been urged that 
lessees have been able to make considerable retrenchments by 
reducing both their staff and* the salaries paid them and also by 
the abolition of bonuses. The last it is true in many cases have 
been abolished, and 1 can only suggest that some quid pro quo 
has been substituted ; but I am not of opinion that in comparison 
with the output staffs have been reduced or salaries either. So 
far as my experience goes the standard of the staff has been 
considerably improved due to the nece.ssity of keeping greater 
control over the workings and to this staff being brought closer 
into contact with Government officials, and this I should imagine 
would require corresponding salaries being offered. 

15. Royalty rates under purchase contracts have also been 
forced up here in the same way and for the same reason* as 
prices at Government auctions. Firms in competition and non- 
working exporters in the hopes of getting a footing have, so lo‘ 
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Speak, gambled in the business, while others to keep their position 
there have not only had to pay heavily but have had also to 
organise business of the same kind in those countries from which 
the supplies of other material are taking the place of Burma teak 
in the fear of business in this Province alone not being sufficiently 
remunerative. 

16. Also the area open to exploitation has annually in- 
^:reased by the opening up of unknown and less accessible areas 
but as already mentioned, until working plans have been prepared 
these cannot be exploited to their full possibility, and further 
supplies of first class material are only slowly coming forward. 
It is true that new markets in different parts of the world are also 
opening up, vis.^ South Africa, Japan, etc., and increased activity 
in naval construction is universal, but at the same time even there 
teak timber is not in such demand as formerly and the high 
standard of quality demanded has never for one moment been 
lowered. In this Province and in India the demand for teak for 
local use has undoubtedly increased, but in very many cases it has 
been sold at a merely marginal profit to prevent the accumulation 
of enormous stocks and also to prevent teak from elsewhere 
obtaining a footing, and here also the slight increase in price has 
led to the substitution of inferior woods. 

17. Let us now examine the system of working in Burma. 
This may be divided under three heads — 

(I) Plxtraction by Government agency, by which the material 
brought to market is put up to public auction. 

(II) Extraction by^ lessees or really holders of purchase 
contracts who pay a fixed roy^alty according to size and quality on 
all timber extracted which then becomes their own private 
property. 

(III) Extraction by licensees. 

l*he material extracted under this last .system is entirely 
utilised locally and for the purposes of this article need not be 
taken into account. 

18. The subjoined table shows the total output of teak in 
Burma from all sources during the past r6 years : — 



Statement ihowi^ the total output of Teak in Butoa taken from For^t Administration Reports. 
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Excluding 15^808 tons lapsed drift. 
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19. From this we 

obtain the following information : — 


Government outturn.- 

Lessees. 


Tons. 

Tons. 

: 1888—1896 ... 

... 416,145 

1,086,567 

, 1897—1904 ... 

••• 533.297 

1 , 235.757 


950,142 

2,322,324 

therefrom 



Increa.se in Government supplies 

... 117,852 

Do. Lessees 

„ ... 

... 149,190 


but as regards the latter the increase during the second period 
is more apparent than real as is shown by the following figures : — 

Tons. 

Average outturn by lessees during 1896 to 1901 194,323 

Actuals during 1901-02 ... ... 76,958 

Do. 1902-03 ... ... 83,182 

Do. 1903-04 ... ... 104,003 

the heavy drop in 1901-02 being due to the lapsing of the 
Pyinmana purcha.se contracts which were continued by the British 
Government at a very low rate of royalty after the taking of 
Upper Burma. 

20. As will be seen there has been very little fluctuation in 
the imports of teak into Moulmein from Siam averaging 119,000 
tons annually, and consequently these figures also need not be 
taken into account. 

21. The increase under the head of extraction by Govern- 
ment agency is due to the increa.sed area brought under regular 
working plans, while the decrease in the output by le.ssees is 
primarily due, as mentioned above, to the leases of the Pyinmana 
forest having lapsed and also to supplies of girdled timber falling 
sHort pending the preparation of working plans and to working 
hiving to be carried on in less accessible areas. 

I 22. Having now seen the quantity of material available let 
ui consider the financial position. 

I On account of timber extracted by Government ageqcy and 
pit up ptrblk auctitm the rates have been as follows: — 
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Average cube of Government logs sold and rates realised at 
public auctions at Rangoon : — 

Average. 



C. ft. per log. 

Kate per ton. 

Rate per log. 

During 


Ra. a. 

p. 

Ra. a. p. 

i9«i)3-o4 

. 71*18 

76 0 

0 , 

Q 

00 

0 

l$O2-03 

... 7*‘47 

75 7 

0 

107 3 0 

1901-02 

... 62*57 

61 1 

0 

76 7 0 

1960-01 

65*50 

63 6 

0 

83 6 0 

1899-00 

64*06 

63 8 

0 

81 6 0 

1898-99 

... 6031 

66 15 

0 

8u 12 0 

1897-98 

... 52-26 

64 11 

0 

67 9 0 

1896-97 

... 61 04 

68 15 

0 

84 2 0 

1^95-96 

... 6415 

46 15 

0 

60 3 0 

1394-95 i- 

... 6039 

47 5 

0 

57 2 0 

1893-94 

... 58*59 

49 9 

0 

58 f 0 

1892-93 

— . 52*27 

47 0 

0 

49 2 0 

189192 

... 47*^8 

53 4 

0 

5100 


and of this timber not 20 per cent is considered capable of yielding 
Europe squares, while of the quantity extracted by lessees the 
percentage is estimated at not more. than 10 per cent at the outside. 

23. Here the prices to be paid have been , forced up by 
competition. In the first place no lessee can afford to allow a 
competing lessee to obtain timber at a public auction for less than 
the former can nork it put himself. Nop-working exporters are 
forced to pay high prices* to obtain anything and to hamper 
existing lessees. All are interested in procuring as much timber 
calculated to yield Europe quality as possible, while outsiders bid 
heavily to endeavour to obtain a footing which has to be prevented 
by existing lessees paying more, and in many cases shippers are 
forced tobuy at the time to make up their averages on consignment. 
Considering the loss on conversion estimated 

On Europe squares at 25 per cent 
„ Indian „ „ 10 „ 

On timber for local use 25 „ 

it js easy to calculate what the selling price of the converted 
material rnust be to give a decent., profit. 

24. The cost of working by so-called.Governraent Agency, 
which consists in paying, a qontraqtpr a fixed rate per cubic foot 
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for an average sized log and paying or deducting a small additional 
rate per cubic foot over or under this size in order to encourage the 
bringing out of large-sized logs, varies from Rs. 14 to Rs. 24 per 
ton for delivery at a shipping port and may be taken fairly 
accurately at Rs, 19 per ton all round so that selling at Rs. 76 
seems to leave a very large margin of profit, but if a percentage for 
establishment, supervision, etc., as calculated for a private concern 
were added this profit would be considerably reduced. 

25. We have now to see what can be done to remedy the 
present stale of affairs and whether Government can do anything 
to render the market more stable ; and the question that has to be 
asked is, “ Is Government in the Fore.st Department as a Semi- 
Commercial Department going to be content with a fair average 
royalty on its produce as a perpetual investment or will it, with a 
view to making a larger profit for some years, risk the possible loss 
of the trade in question?” In connection with the high rates 
lately paid for certain timber made available the argument put 
forward for demanding or forcing them is that “ the market value 
of anything is the price it will fetch in the open markets.” This I 
allow, but only to a certain extent, and not in the present case, 
where other considerations have to be taken into account ; whether 
rightly or wrongly the payrhent of high rates of royalty and heavy 
prices at auction will naturally be quoted as a set off against prices 
being forced up in the home market. 

26. Competition we must have, but competition between 
private individuals among themselves and competition between 
these and Government are two entirely different matters. The 
latter has unlimited finances, the former not, and while Government 
is in the position of a competitor I am convinced that it can do 
little, while if the business is left entirely to private indivitiuals 
their individuality alone must help to settle matters. Mind, 
Government must still maintain a controlling hand with a view 
to preventing what in America is termed a corner” both 
as regards foreign and local supply, but beyond that I am of 
opinion that provided it safeguards its own interests private 
concerns can be left to look after themselves. 
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27. On the other hand one asks if the profits made by the 
Government on timber extracted by its own agents are so large 
why does not Government undertake the whole of the extraction 
and sell all extracted material to the timber traders in the open 
market ? Because it cannot. It has not the staff nor the working 
power, and lessees have been toe long in existence, being an 

' acknowledged legacy of Burmese rule. Business organ i.sations 
have been built up at enormous cost and trouble, and are intimately 
connected with the interior development of the country, and the 
withdrawal of the largely invested capital would undoubtedly 
affect its prosperity ; as it must not for one moment be imagined 
that the stopping of the purchase contract system would 
result in the working power being thrown into the hands of 
Government. The major portion would be transferred for similar 
work elsewhere, and in all probability a very large amount of 
invested capital in other directions would also disappear and a 
very large number of the inhabitants be thrown out of work, 
many of whom would be unfitted for any other occupation. 

28. What apjiears to be the case at present is that Govern- 
ment has created a monopoly which has forced prices to an 
extreme limit, a state of affairs that under existing circumstances it 
seems |X)werless to alter. 

29. The following extract from a recent paper seems 
peculiarly appropriate : — 

** The idea that low or uncertain prices are in any sense or 
degree a source of advantage to anybody in the long run has l>een 
abandoned by thoughtful economists and traders. What any 
branch of the trade must have to be steadily profitable is stability. 
What the body politic must have to be prosperous is profit, and 
neither of these factors is attainable in the presence of declining 
or even .sharply fluctuating values.'* 

3a Two grounds for complaint are put forward by lessees 
concerned in existing purchase contracts as having an adverse 
infiuence on economical working, viz . — 

(i) The short period for which these purchase contracts are 
granted and the non-guarantee of renewal, both of which are 
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-undoubtfidly well founded. The longest period for which existing 
purchase contracts run is 10 years, vh., 1901 to 1910, while others 
were only issued in IS)0.5, to. expire also in 1910.. In the latter 
case it is manifest that full advantage cannot be taken of the 
natural method of extraction by. waters The fear of forfeiture of 
unextracted logs and fines for non-extraction necessitate this being 
assisted by carting and other means, and as the former is only 
practicable in favourable localities during the hot season the strain 
on animals is great and casualties heavy; while (ii) the non-guar- 
antee of continuous work militates against expenditure on {xjrma- 
nent improvements both of roads, and watercourses which might 
also under the existing system be of nnore ultimate benefit to a 
competitor. In anotlier way also a. guarantee, under suitable 
conditi<jns of course, would be beneficial in that a fore-knowledge 
of it or of other, areas likely to be thrown open would allow of 
the gradual organisation x.)f the cstablisinnent and power nscessa>iy 
to work it, while at present this has to be hurriedly collected and 
at the termination of the contract possibly as hurriedly disbanded 
or transferred, all of wliich means more . expense ; in addition 
to which the endeavoLU*s to extract as much. as possible during the 
last }'ear or two cause a serious drop in the revenue for the . first 
lew } ears of a new contract. 

31. If we now compare the two systems of workings, t.e., iliat 
under the purchase-contract system and that of departmental 
working, we find in favour of tlie former— . . 

(1) Relief to an undermanned department in a reduction of 

organisation and clerical work allowing of. more time Ixiing 
devoted to works of improvement, -r ^ 

(2) A more complete working of the forests^ all marketable 

produce being extracted at the same time. . . 

(3) Less risk of failure of 4 he produce, coming to hand in 

time, as if a Government contractors ele[)hants die or he himself 
gets ill work at once comes to a standstill and is not. completed 
that year. 1 

(4 A more accurate estimate xjf tlie annual revenue (which 
would probably steadily increase) can he framed. 
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(S) General assistance to Government in opening up the 
country. 

While in favour of the latter,/.^., extraction by Government 
agency, we have only a larger profit to Government on the 
material' extracted and sold, which however, as we have seen, may 
be only temporary. 

32. Having virtually established the fact that at all events 
the major causes combining to the present high price of teak 
are — 

(a) The shortness of supplies, more especially of timber of 
Europe quality ; 

(d) The increased cost of extraction and higher prices ruling 
in the provincial market ; and 

(c) The increase of royalty under purchase contracts — 
it remains to suggest remedial measures. In view of the fact that 
since this article was commenced a conference of the Conservators 
in the Province has been ordered to discuss this subject it is 
perhaps premature to make suggestions here, but, as a previous 
consideration of such as the writer is prepared to forward may 
possibly shorten the labours of the conference in question, it may 
be advisable to do so. 

33. As regards (a) the shortness of supply. It is only 
natural that this must tend to ihcrease prices which an increase of 
supplies would naturally lower ; but can this be effected ? I 
believe if necessary it can. The formation of working plans, 
however, cannot proceed faster tlian at present, but in the 
majority of those framed during recent years it has been found 
that there is a surplus stock on the ground the extraction of which, 
in order to avoid too serious a drop in revenue at the end of the 
first period, />., some 30 years hence, lias been spread over two 
periods, 60 years. In view of the fact that a very much more 
serious drop may occur within a much shorter period by the 
ousting of Burma teak from the market, would it not be as well 
to proceed with the extraction of this surplus within a shorter 
period? In addition the girdling operations in reserves for which 
working plans have not yet been prepared might be slightly and 



1905] 


THE TEAK TIMBER TRADE OF BURMA 


633 


cautiously increased with a view to the supply of first class timber 
only as it is probable that the same state f»f affairs will be found 
here, viz., a surplus on the j^round and up to the present in the 
areas already girdled ov^er as much of the first class stock as 
possible has been left standing; of course if it was found that such 
action was detrimental to the future welfare of the forests it would 
have to cease, but the present girdling operations over these areas 
have been framed on very meagre examination and statistics. 

34. Further, in those localities where it is found that def)art- 
mental extraction is unable to cope to the full with the amount of 
material available departmental extraction might be restricted to 
a smaller area and the reinainder given out on purchase contracts. 
We have already seen that by the latter all marketable produce is 
more quickly removed, and it is po.ssible that the increa.sed outturn 
will considerably help to make up any deficiency in the diminution 
of profits under tlie extraction by departmental agency sliould 
such be reduced. With a view to reducing the cost of extraction 
b\' lessees, purchase contracts for longer periods might be issued 
witli a guarantee of renewal provided work was satisfactory ; while 
in the case of a proposed change in the rate of royalty or of new 
areas being thrown open arrangements for their working might be 
made some two years at least beforehand to allow of gradual 
organisation ; and instead of at the last moment putting either 
girdled timber or new areas up to public tender. These might be 
allotted at a fair rate of royalty to different existing lessees in 
proportion to their capability and working [)ower or to new-comers 
who have satisfied a full enquiry into their financial position and 
power of satisfactory working. 

35. Under the last head {c) it is almost impo.ssibIe to make 
any suggestion. It would .seem at first sight, considering that we 
are also working departmentally, easy to fix a rate of royalty 
based on cost of extraction and market value, but although it has 
been attempted for many years no satisfactory solution has }^et 
been found. It is quite impo.ssibIe, although dividends are 
annually declared, to obtain any idea of the amount of capital 
invested, and I very much doubt if any private concern would 
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care to have it accurately known. In any case I am of opinion 
that very little improvement can be attained by a consider*ation of 
any of these three factors separately, and even considered together it 
is impossible to predict the ultimate result of the adoption of the 
above suggestions. 

36. In writing the above I must disclaim any special 
commercial knowledge or training which if I possessed might 
place me in a better position to discuss the financial aspects of the 
case. I can only lay claim to 25 years’ continuous service in the 
Province, during the whole of which time I have been in close 
contact with the working of the forests in all parts under both 
systems, and have had constant opportunities of discussing the 
subject from all points of view with nearly every one connected 
with the trade ; and I can only say the facts are there ; the 
conclusions I have drawn may be correct or not, while I must 
leave the solution of the question to others and to the future. 

Note. — Since the above was written the following further 
information bearing on the subject has been obtained from the 
report on the trade of Bangkok for the year 1904 by Mr. 
Acting Consul Lyle. 

During the year under review 77 53 1 tons of tpak valued 
at ;£'56 o i 74 were exported as compared with 1903. These 
figures show an increase of 19*385 tons over the exports during 
1903 and of 29*450 tons over and above the average exports of 
the years 1899 — 1903. 

The exports were declared as follows : — 

Tons. 

For the United Kingdom ... ••• L 35 S 

„ India ... ... ... 43,785 

„ Europe (exclusive of the United Kingdom) 11,104 

„ other countries ... ... 21,284 

Some 138,000 tons arrived at the Revenue Station during the 

year, but of this not more than about 10 per cent is considered of 
Europe quality ; 60 per cent fit for the Indian and other Eastern 
iTiarkets, while the remaining 30 per ceqt would be converted into 
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building material for local use. It is anticipated that owing to 
shortness of supplies within the next three or four years this out- 
put will fall to 35,000 tons annually at the most, as the more 
remote forests from which the waterways drain into the Mekong 
are reported, even with the present high prices prevailing, to be too 
inaccessible and costly to work. 

The present local value in Hangkt>k of timber of Europe 
quality is quoted at to 10 for .squares and ;£‘9 to ;t‘i2 for 
planks. 

Ifthe.se predictions are fulfilled it will dimini.sh the competi^ 
tion against Burma teak and may lead to the diversion of work- 
ing power and capital from Siam to Burma. 

T. A. H. 


NOTE ON THE GERMINATION OF TEAK AND OTHER 

SEEDS. 

BY R. S. PKAR.SOX, I.F.S 

Some Notes on this subject submitted by me to the Conserva- 
tor of Forests, Northern Circle, Bombay, were forwarded by that 
officer and published in the March, 1905, number of the ludian 
Forester. Having again had the opportunity of watching the ger- 
mination of various species of .seeds, under various conditions, in 
the C'entral Nursery of this division, it may be of interest to add 
some further remarks to my last Note on this subject. 

On page 169 of this volume are given three methods by 
which it was attempted to accelerate the germination of teak seed, 
and method No. II, called the “Modified Burman Method,” is 
shown as having given by far the best results. 

This year similar experiments were made, but with much 
poorer results. Soon after the prepared seed was sown in the seed 
beds there were two abnormally heavy falls of rain, one on the 9th 
July, which gave 10 inches, and another on the 22nd, 23rd and 
24th, giving a total of 16 inches. On both the.se occasions the 
rai.sed seed beds w^ere flooded and stood for a considerable time 
under water. To this flooding may partly be put down the failure 
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to make the seed j^enninate. The other circumstance which 
probably helfxjd tow ards the bad results was that the seed was 
not fermented sufficiently during preparation. 

The seed treated according to method 1 1 was watered and 
mixed the same number of times and in the same way as last year, 
when excellent results were obtained, but this did not bring it to a 
sufficiently advanced stage to germinate readily on sowing, and it 
still required longer treatment. My camp was in districts at the 
time, and the mali in charge got alarmed by seeing a few seeds at 
the top of the mass showing signs of germinating, and, fearing to 
spoil the seed, stopped watering, though the bulk of the seed was 
really still below germinating point l*he first reason given for 
failure is the flooding of the beds, the result of which was to subject 
the seed taken from the warm moist earth of the germinating pits 
to a prolonged cold bath when on the point of germination, and 
matters were not improved by a month of sunless weather during 
which the soil in which the seed was sown never got a chance t)f 
warming up again. 

The second reasoii given is insufficient preparation of the seed 
in the germinating pits. The exact point to which the process 
should be carried can only be found by careful observation and 
experience. I am, however, of opinion that it is better to carry it a 
little too far and chance losing a few seeds than to underforce ger- 
mination, and so fail to raise the required number of seedlings, 
besides probably spoiling the seed for next year. 

To form a rough estimate of the relative success obtained 
under method II this and last year it may be stated that with ap- 
proximately the same seed-bed area and the same quantity of seed, 
only 15,000 seedlings have so far been raised against 50,000 last 
year, the seed in both cases being collected from the same area, and 
apparently of equal quality. The shortage of seedlings thi*; year 
is .serious in that there are not sufficient plants to fill the trans- 
plant beds in the nursery. To remedy this, attempts are now 
being made to start the seed germinating again. The weather 
being fine and h(»t, the earth in the beds has become dry and warm, 
and they are now being watered on alternate days, as is done in 
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method II. This has set up a state of conditions somewhat similar 
to that when seed is in the germinating pits, i.e., alternate heat and 
cold resulting in very damp warm earth, and though the earth in 
the seed beds does not approach the very hot damp heat of the 
seed pit, it has had the same effect, though modified, and the seed 
has again started to germinate fairly freely. 

To the three sets of seed treated by the three methods before 
described, four more sets of seed sown under different conditions 
have been tried. They consist of (i) this year’s seed unprepared? 

(2) seed two years old also unprepared, (3) seed subjected to a 
slight grass and leaf fire, similar to a January forest fire in a dry 
teak zone, (4) seed subjected to a severe grass fire, similar to a 
May fire. All four sets of seed were subjected to heavy rain and 
flood as described above. Of number (i) no seeds came up; of 
number (2) only 1801*20. This is curious as all previous obser- 
vations have shown two-)^ear-old seed to germinate well. Number 

(3) shows by far the best results, and with watering new seedlings 
are daily appearing. Number (4) produced nothing. 

The experiments on the whole have shown poor results com- 
pared with last year, but it is hoped to again try such experiments 
especially with .seed subjected to a light fire, as if it is true that a 
slight fire sets up conditions which help towards germination, it 
might possibly he another helping factor in the better regeneration 
of certain fire-burnt areas in JUirma. As regards other seeds, the 
most interesting point arrived at is the successful results in mak- 
ing dhawra (Af/o^nAss/fs latifolia) germinate. In my former note 
I stated my incapability to make dhowra germinate satistactorily. 
This has been overcome by sowing the seed on well irrigated raised 
beds, the soil being mixed with a large quantity of coarse sand, the 
.seed sown in June, and daily lightly watered by liand. The reason 
for trying a ver)^ coarse sandy bed was that most excellent natural 
regeneration of dhawra was found in the Sampa jungles of this 
division, on the top and slopes of rocky ridges, the .soil being of a 
coar.se sandy nature, formed by the disintegration of a granite, con- 
taining a high percentage of large felspar crystals. These ridges 
were naturally well drained and th soil covered by an open crop 
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of mixed jungle, containing, amongst other species, dhawra. At 
first the seed could not be made to germinate in the seed beds, and 
not until about 20 days after sowing was there any sign of germina- 
tion. It was then seen at one end of one of the beds which was 
heavilj^ shaded by the branch of a tree. Only one or two seeds 
germinated in the other part of the beds, nor was the number much 
increased, though watering went on for a fortnight. I then covered 
one of the beds with a thick covering of leaves and branches some 
18 inches above the ground, so as to form fairl}* dense shade, and 
within three days there were a mass of seedlings coming up, the 
other beds remaining in practically the same state as before.* I have 
little to add. regarding other species. The only new species sown vv^as 
Nirmali (Strychnos potatortii)i\ which is much used in these parts 
for cart shafts. It took six weeks after sowing to germinate. The 
seed when commencing germination forms two vei)^ delicate light- 
green cot\’ledons, embedded in a milk)'-\vhite horny endo- 
sperm, which they absorb before breaking tlirough the testa. The 
radicle is soft, white, and easily broken if the seedling is disturbed 
before becoming fit to transplant. 

The results of the plantations are satisfiictory ; an acre of 
pure teak plantation when counted gave in its third year 21 per 
cent of failure, which taking into consideration the locality and 
rainfall is fair. The transplanting of small khair (Acacia catechu) 
has been found to be extremely difficult, as many fail, and it is 
doubtful if it is worth the expense. The only results at all favour- 
able with khair are those when carried out with large plants. 
Teak plantations are most succe.ssful, those of Bia {Pterocarpus 
marshpiuni) and sewan (Gmelina arborea) come next, dhawra and 
Ain \^Terminalia tomentosd) next, and for khair I would recom- 
mend direct sowing as is done with Babul. 

A photograph of the Central Nursery, Godhra, is sent here- 
with (vide frontispiece), and may be of interest. 

* rhe dhawra seed tailed entirely at Grt)dhra last year. This year our dhawra at 
Bandra failed. Our Bandi a experiments may perhaps be reported later. My object 
is to show how little is our sylvicultural knowledjfe, and to incite others to help 
in elucidating problems of natural regeneration.— (A^o A? by F, Ghadow,) 
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CORRESPONDENCE. 

THE MEMORIAL TO H. C. HILL. 

As desired by the subscribers to the fund in memory of the 
late Mr. H. C. Hill, a bronze tablet has been placed in the Library 
of the Forest Sclu)ol at Dehra, and arrangements arc being made 
to buy with the remaining money Government paper to provide 
an annual prize for sx'lviculturc at the School. This prize should 
amount to a little over Rs. 40. 

I have heard from time to time from different officers that 
they had iu)t been apprised of the raising of this fund. 1 regret 
that this should have been so, but it was accidental. I first wrote 
a letter to the fiidian Forester and asked all subscribers 
to the magazine who wished to subscribe to the fund to communi- 
cate with me. I then examined the list of subscribers to the 
magazine and wrote to all others that 1 could think of who 
were noton this list. I could only assume that if a subscriber of 
the Indian Forester had not written in response to m\’ letter 
he did not wish to .sul^icribe to the fund ; but it ai)pcared 
afterwards that some had missed m\’ letter in the magazine. I 
now write this letter in case there should be still others who 
would like to subscribe, and, if so, 1 see no reason why subscriptions 
should not at any time be added to the fund, which it is intended 
to vest in the Director of the School ex officio, 

Dp:iika Dux : 

October K)tli, 1905. A. G. H(.)HARt-Hami‘I)EN. 

EIRl^: PROrECriON and OI HER MArTERS. 

Mr. 1 C. M. Hodgson has thought it worth while to contradict 
my remark to the effect that man with his fires, cutting, and 
grazing is pi-incipally re.*jpon 5 iible for the wretched forests of 
pure teak along the west coast north of Bombay. It is true he 
confines Iiis remarks to the Surat Division, l^ecaiise it is the only one 
he has ever held. He know.s it better than I do, although I too 
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held it for about a couple of years. He appears to credit me 
with ipiorance of tlie elementary fact that soils influence cmps, 
sometimes Hut, allowinj^ for this "reat influence, I 

desire to point 1 iH inat the effect of man’s action is not a thing 
that remained to be (hscovered f)r imagined in the Surat l^ivision, 
but is known to be of the deepest import all over the world. 
The Mandvi soils doubtless to the preference of teak or 

jtinglewood, as the case may be, but the}" would assuredly not 
show such marked differences without the action of man, which 
tends to the extermination of any species that finds its position 
naturally one of difficulty. Given a difficulty of serious dimensions, 
hthinan who makes the forest one of pure teak or pure jungle- 
woods according to circumstances, and generjilly a miserable forest 
in either case. As for ^"natural ” forests, oiie ma\- often find them 
with little or no teak, hut a “ ;//?/// ;vf/ forest of pure teak is a 
thing that scarce!}" comes within my experience. 

2 Qth September^ 1905. K. GUlADOW. 

REVIKW.S AND TRANSLATIONS 


^rHF. MYSORE ADMIMSi'P AflON REI^ORf FOR 1903-04. 

During the past two }’ears some attention has been paid in 
these pages to the forest conditions and management of the M} sorc' 
State and the present method of dealing with tlie valuabk' 
sandal wood tree has formed the subject of certain remarks. It was 
pointed out last year that it was praclicall}" impossible to ascertain 
from the report what was the actual value of the forests or what 
real progress was being made iii their protection, management and 
amelioration so long as the revenue derived from^uch a purely com- 
mercial branch of forestry as is the work in connection with the 
sandal was mixed up with the other sources of revenue. 

Turning to the financial results of the year under review we find 
that the gross revenue rose to Rs. l $,90,761 as against Rs. 14,77,656 
of the j>revious }’ear. The expenditure Was Rs. 5,18,121 as against 
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Rs. 4,80,061 in 1902-03, the net surplus beinj^ Rs. 10,72,640, a very 
nice little present indeed to make to the Mysore Treasury. It 
will be instructive to examine how such excellent results (financial- 
ly) are obtainetl, for there can be little douu». die score of the 
commercial prosjierity, we would not add financial stability, of what 
has become the M)'sore State Lumbering Department. If we 
examine the above figures more closely we find that out of the 
gross revenue of Rs. 14,77,656, Rs. 10,26,470 was derived from the 
sale of sandal wood, the expenditure on the cost of extraction and 
preparation of this wood being Rs. 54,203. Tliese figures speak 
for themselves without further comment being necessary. The 
dead sandal trees cannot last for ever, and as no attempt is 
evidently being made to regulate the cuttings of this tree 
so as t<j obtain a more equable and sustained annual yield and 
revenue, on the exhaustion of the dead trees this latter will 
find its real level, and the true position of the Mysore 1 ^'orest 
Department as a revenue concern will lie disclosed. These dead 
trees the mselv es require some consideration. Many are the out- 
come of the disease known as “spike,” whose origin remains at 
present undetermined. VVe confess to a feeling of considerable 
surprise at finding no evidence in the pages of the report that the 
Conservator is taking any steps to solve what is the most important 
problem, as far as the continuance of his mere revenue is concerned, 
of the M}'sore forests. Allowing the trees to die and then cutting 
them out to make money .scarcely gives evidence of high adminis- 
trative qualities. Cncullus non facit monachuni. It i^ true ih it both 
Dr. Butler, Cryptogamic Botanist to the Government of India, and 
Mr. Barber, Economic liotanist to the Government of Madras, 
have toured in Mysore and made examinations of diseased trees, 
but the services of these officers were only lent for a short time, 
and their examinations can at the best have been but cursory ones 
Neither of these specialists can spare the time to devote to a 
problem of a Native State which is outside of their legitimate 
sphere. The Conservator writes “ The whole matter requires 
careful, steady, and clo.se ob.servation for a series of years befijic 
any definite conclusions can be arrived at. 'Die preventive measures 
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already inaugurated will be continued in the meantime with 
unabated vigour and the results carefully watched.” Under these 
preventive, we had almost written primitive, measures we note that 
24, 3(X) “ spiked ” trees were uprooted during the year and their 
marketable wood sold. To solve the “ spike ” problem would no 
doubt* lessen this source of revenue. Has the Conservator ever 
considered the question of the entertainment of a specialist for 
from six. months to a year whose sole work would be to study the 
spike problem? We would recommend if he wishes to save his 
sandal forests and not deliver them all over to the axe to lay this 
matter at an early date before his Government. 

Having considered the sandal question apart from the rest 
of the forest work, as we have already suggested should be done 
in the Conservator’s Annual Report, we may now turn to the 
M}^sore forests proper. 

Froih the gross revenue realised we find that only one-third or 
R.s, 5,64,291 is the actual amount realise<l from the Mysore forests, 
and against this an expenditure of Rs. 4,63,918 has to be placed, 
leaving a sum of Rs. i,cx), 000 as the actual revenue of the \'ear. 
Looked at from tl^is point of view the working of the M\\sore forests 
scarcely compares favourably with those in other parts of India. 
And yet both from a professional and a financial standpoint this is 
the only true way to get at 'the real state of affairs. The presence 
of the sandal is more or less of an accident and should be treated 
as such, and the progress made in the real forests could then be 
gauged at its true value. 

No working plans were drawn up during the year, and the 
operations under the sanctioned plans do not, from the report, 
appear to have been particularly favourable, much of the prescribed 
fellings remaining undone. Little attention appears to be paid to 
roads and buildings, a sum of R.s. 9,732 only being expended on 
the former and Rs. 12,009 the latter. Some of even this small 
amount was incurred on account of sandal work. 

In the prosecution of offenders the results obtained are very 
poor ; and this is perhaps scarcely surprising when we find the 
following in the report : “The Conservator cannot help noticing 
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that notwithstanding repeated admonitions few or no District 
Forest Officers take any interest in llie prosecution of forest cases.” 
VVe wonder whose duty it is to see that they do take interest ! It 
would be interesting to read the remarks of the Government of 
India if one of their Conservators made a similar complaint. 

We are glad to read that an area of 50 acres in the Jagur 
Valley in the Kadur District has been planted up with 31,548 
leak seedlings. The plants are reported to be doing well. Other 
cultural operations are said to be carried out, but the details 
given are scarcely sufficient to enable a satisfactory estimate to be 
formed of the actual success attained. 

The valuable evergreen forests of the Shimoga Ghats were 
exploited for the first time during the year, and a large quantity 
of timber (we quote the Conservator) consisting of Mopea parvi- 
flora and ebons' felled under the “ selection system” and supplied 
to a contractor, Mr. Hajee Ismail Sait. We gather from the report 
that this contractor is a perscuiage of some importance in 

the Mysore forests. It may be pointed out that experience has 

shown that the em|)loyment of one big contractor in the forest is 
usually to be de[)recatcd. The advantages are liable to be all on 
the one side. With scneral coin|x^ting contractors it is usually 

possible to get rid of the bad with the good trees and not 

only select the best in the forest in the most suitable localities 
for easy exportation. We understand that a large demand for mine 
timber has arisen in the Kolar Goldfields. With such a demand 
to supply contractors should be numerous, and to allow a monopoly 
i.s not the way to attract merchants to the forests. Another 
question which crops up in exploiting virgin forest is the que.stion 
of selecting the trees for marking, and we are glad to see that 
such trees are invariably marked by a gazetted Officer or a Ranger 
under the guidance of the District Forest Officer which we presume 
is the same thing. 

Of the small revenue realized from the forests we note that 
Haifa lakh of rupees were derived from grazing. The professional 
Forest Officer, whilst always ready to see that the wants of the 
surrounding inhabitants are fully supplied in this respect, is 
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invariably happier when the number of cattle in his forests is 
small. The case is otherwise in Mysore : “ The revenue realised 

during the year from grazing shows a satisfactory inciease 

As compared with 1901-02 the increase is Rs. 12,223, or in other 
words, the revenue rose in two years by 33 per cent.” 

Allusion has been already made in these pages to the peculiar 
epidemic which broke out amongst the elephants and cattle in 
Mysore in the first months of the year 1904. Three valuable 
elephants w’ere lost to the department under the disease, which 
was not confined to domestic animals but killed off a considerable 
number of wdld animals including elephants. 

We read with unfeigned pleasure that the Mysore Government 
is following the enlightened methods now in vogue, and has 
ordered the reservation of certain forests as special game sanctuaries. 
Shooting in, these preserves is prohibited without the special 
sanction of the Maharaja. 

FOUEST ADMIN TSTRATiON IN THE FEDKKAI'El) MALAY 
Sl’A'i'KS IN 1904. 

The forests under the charge of the Conservator are situated 
in the States of Perak, Selangor, Negri Sembilan and Pahang, and 
comprise at present a total area of 259,020 acres or 404 9 square 
miles, the percentage of re.serves to the t( lal area of the States 
being 8*34. Considerable areas still remain for reservation. 

A good deal of forest exploration work was carried out by 
Mr. Phillips, Assistcint Conservator, in the Temerloh and Rompin 
districts, which resulted in the finding of large tracts of chen^al 
vurban (Afzelia palembanica) and resak (Shorea barbata), etc. 
Another block of Camphor < Dryobalanops camphora) was found 
in Rompin. 

With reference to survey operations the Conservator remarks 
that the whole of this question is difficult in the States, as natural 
features are rarely available as boundaries, and in many places a 
high degree of accuracy is thought to be necessary. 

The working plan for the Matang mangrove forest.s was 
adhered to and certain areas disposed of on tender, approximately 
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57,939 tons bein^ cut. There’ are no workings plans in Selanj^or 
or Neq^ri Sembilan. In Pahanfj fellinfjs are regulated by the 
imposition of a marking fee, each tree being marked b}^ a Deputy 
Ranger before felling, a minimum girth limit of 6ft. being adhered 
to and tvvf) trees left in every five. 

During the year quarters were built by the Public Works 
Department for the Conservator and Deputy Conservator, 
Selangor, at Kuala Lumpur, and for an Assistant Conservator at 
Kajang. I^b'ght new checking stations were also erected in Selangor. 
The same number were put up in Negri Sembilnn, and 15 more in 
Jkihang. Five Rangers’ quarters were also put up in the last 
named two States. 

The protection of the forests is as yet in an elementary stage 
since the majorit)^ of the staff have their hands full with roads, 
checking and measuring timber, &c. The generfij protective 
staff consists of Rangers, Deputy Rangers and a few Forest wiitch- 
men. Raiding of gutta-percha forests by Dvaks in the Ulu 
Tembeling in Pahang has proved a source of trouble, and this has 
led to a strengthening of the staff in that direction. IA)rest fires 
are practicall}' unknown. 

A Draft P'oresl ICnactment on the lines of the Burma Forest 
Enactment was drawn up by the Conservator, and is now under 
consideration. 

Forest offences resulted in a fair proportion of convictions, 
and the forest laws are said to have been enforced all over 
the State with greater unifonnit\' than heretofore with good 
results. 

The remarks on natural reproduction are of interest. In 
Selangor merban (Afzelia palcmbanica) seeded ver\’ plentifully 
during the year, thousands of seedlings being observed ; penak also 
seeded well. A few gutta-percha (Palaquium oblongifollum) 
seeds were obtained from Mr. Harper, fruiting trees having been 
found b}' coolies in the remoter jungles. The natural regeneration 
of this tree is said to be good. The dipterocarp family also 
fruited well, and especially in Negri Sembilan ; large quantities of 
penak seeds were collected in this .State. 
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The reproduction of shoreas is said to have been good. 
A considerable amount of plantation and nursery work and 
cultural operations is in hand. The plantations contain rambong 
(ficus) and Para rubber, casuarina, camphor, mahagony, rnerban, 
penak and palaquium. 

Seventy-one thousand eight hundred and ninty-three tons of 
tiihber and fuel were removed from the reserves on the royalty 
system and 659,952 tons of 50 cubic feet measurement were taken 
out for the mines ; on this latter timber no royalty is realised. 
The great increase is due to railway construction, 96,000 sleepers 
being supplied from the State forests. These consisted chiefly of 
penak and (Shorea sp.) Some of these sleepers had to 

be carted a distance of 31 miles. The price paid by the Railway 
Department was from $r6o to $170 for itierban sleepers, 
and $l‘8o for penak sleepers. The average cost per sleeper in 
Perak was about $1*30. 

Nearly all the timber is exported to Singapore, and consists of 
nierban^ chengaly balan' {Shor^^ ridleyi) and giam. 

The estimated value of the timber and firewood cut for mines 
taken at a low valuation of $7*50 per ton = $494,964 as compared 
with $472,777 in 1903. This is given free and a share of the 
opium duty credited to the Department in its stead, a curiously 
anomalous exchange. This *share only amounted to $159,120, so 
the Department was a loser by a considerable margin over this 
peculiar transaction. As pointed out by the Conservator, since the 
miners are allowed to cut free one would think that the compensation 
paid to the Department should come from the export duty on 
the tin from the mines and not on opium, which is cpnsumed by 
others in addition to the miners ; in other words, that a proper 
equivalent for the 'wood cut free should be credited to the forests 
from the large tin revenue. As nearly the whole of the mine timber 
has to be inspected by the Forest staff, which entails the upkeep of 
a large personnel solely for this purpose, it would seem to be a fairer 
procedure were the miners made to pay for this extra establi.shment. 

Oh getah, jungle rubbers, chiefly ' getah gerit ’ (Urceola 
ahd Wllloughbeia), india rubber derived from the above-named 
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climbers — $11,500 was collected in royalty and $11,110 in export 
duty as compared with $871 and $12,400 in 1903, or nearly double, 
of which over $17,000 was collected in Pahang. 

The minor produce consists chiefly of bertams, ataps, damar 
wood-oil, resins, &c. It resulted in $16,818 royalty and $32,265 
export duty being realised. The damar trade is extracted chiefly 
from penak and kumus ; also from Hopea globosa. Phe last named 
yields the true damar mata kuching. 

The revenue for the four States amounted to $589,707*67 as 
compared with $509,634 in 1963 and $288,053 in 1902. The chief 
increases were in timber, firewood and charcoal, bamboos and 
canes, and jungle rubbers. 

The total expenditure was $219,888 as compared with 
$202,069 in 1903, the net surplus being $373,412. 

Mr. A. M. Burn Murdoch, the Conservator, to whom we 
are indebted for the above interesting report, was transferred 
permanently from the Imperial Forest Service of India to the 
Service of the Straits Settlements and P'ederated Malay States 
with effect from the ist January 1904. 


CURRENT LITERATURE. 

In the F0RE.ST Quarterly for May, Mr. W. F. Hubbard 
describes, under the title of An Adaptation of Methods in F'orest 
Work, a method by which valuation surveys were made in a forest 
in which the strip acre system was not practicable owing to the 
forest being in parts very open, due to logging operations, 
whilst in others the young trees occurred in dense groups or in 
long narrow strips. ‘ After experiment it was decided to run a 
series of cruisings which would give an actual tally of the trees on 
the tract. After laying out a base line through the middle of the 
tract stations at ten-chain intervals were laid off in each section 
and numbered consecutively from the western corner of each 
section. From these stations the cruisings were run north and 
south. Two men were used in the work, one carrying the chain and 
compass, the other tallying the trees. The tally unit was an area 
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of five chains on each side of the compass man and ten chains 
long — equal to 10 acres.’ Under the title of the Mimnesota 
Experiment, Mr. G. B, Elliott doubts tlie possibility of reproducing 
that forest by natural regeneration from the seed-bearers left, and 
considers that the area should be planted up. In an editorial 
comitient on this article, Mr. B. E. Fernow shows that he is not in 
agreement with ihe author. Mr. E. Bruncken has an article on 
Damages for Injuries to Forest Property, which is followed by a 
lengthier one on ‘ Considerations in Appraising Damage to Forest 
Property ’ by the Editor, in which the legal aspects are discussed 
in a clear manner. 

The Botanical Gazette for September contains .several 
papers of veiy considerable interest. A. F* Blakesler writes upon 
two conidi a-bearing fungi Cunninghamella and Thamnocephalis, 
n. gen., and D. M. Mothier gives a preliminary notice of the 
‘Development of the heterotypic chromosomes in pollen mother 
cells.’ The Relation of Tran.spiration to growth is considered in an 
instructive paper by B. E. Livingstone, whilst the * Rusts on Com- 
positae ’ by J. C. Arthur is followed by a paper on a Morphological 
Study of Ulmus Americana by C. H. Shattrick of the Hull 
Botanical Laboratory. This investigation, in addition to its 
botanical interest, is not ^vithout value to the forester. It is 
followed by two briefer articles on ‘ Precursory Leaf Serrations of 
Ulmus’ by F. H. Billings, and ‘The Effect of different soils on 
the development of the Carnation Rust ’ by J. L. Sheldon. 

The ‘ Results of Experimental Tappings of Hevea braziliensis ’ 
is the subject of an article in the AGRICULTURAL Bulletin of 
THE Straits and Federated Malay States. This note is 
a translation from the article on the subject written in Dutch by 
Dr. W. R. Tromp De -Haas, the experiments having been carried 
out at the Economic Gardens at Tjikeumeuh (Java) between 
1900 — 04. The system practised was coagulating with alcohol, 
which, though of interest, is, owing to its expense, not commercially 
practicable. The author lays stress on the fact that the dryness 
resulting from sun and wind interferes with tapping. Also that 
the sites selected for plantations should have a sufficiently humid 
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soil. A most interesting article is that dealing with the ‘ History 
and Development of Agriculture in the Malay Peninsula.’ 
Elsewhere we give Mr. Ridley’s description of how the Botanic 
Gardens originated. He divides the history of the progress of 
agriculture in the Malay Peninsula into three agricultural periods, 
both for European and Native cultivations, as follows- — 
European. Native. 

A 1800 to i860, Nutmegs Pepper and Gambier. 

and Cloves. 

B 1875 to 1898, Liberian Tapioca and Indigo. 

Coffee. 

C 1896101905, Rubber. Pineapples. 

Sugar and coCoaiuits (Euro|x;an cultivation mainly), Sago 
and betul-nuts (native cultivation), were successfully cultivated all 
through these periods. The first thing noticeable is that the 
Pluropcan cultivations were all exotic and that the characteristic 
cultivated plants were all intrciduced by the Botanic Gardens of 
the period — nutmegs and cloves by Christopher Smith in the 
first Penang Gardens ; Liberian coffee and rubber by Murton in 
the Botanic Gardens at Singapore. It appeared that Europeans 
were never really^ successful with plants cultivated by natives 
and vice versd. The native however took up two cultivations 
abandoned by' Pluropeans — (i) Spices, abandoned in i860 owing 
to disease, are still cultivated in Penang and Province Wellesley; 
(21 Pineapple cultivation for tinning is now entirely in the hands 
of Chinese. 

In the West Indian Bulletin for August an article deals 
with the Results of PZxperiments in the Cultivation of Cotton in the 
West Indies, the fungoid and insect pests of the plant being 
considered by experts in supplementary' papers. There is also an 
interesting note on the cultivation of rubber (Castilloa) in the West 
Indies. 

The Department of Land Records and Agriculture, Bombay 
have issued a BULLETIN, No. 25, on Sugarcane by Mr. B. Knight, 
Professor of Agriculture. The Note deals with the cultivation, 
harvesting, milling and boiling. Also profits to be obtained. A 
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few words are given on the subject of the fungus and insect pests 
to which the cane is liable. 

Forestry and Irrigation for August opens with a frontis- 
piece depicting Redwood logging. The illustration shows a feller 
making tHd * undercut* in a magnificent specimen of a red wood 
after which operation the saw is used. 

The greater part of this number is devoted to a discussion of 
the forest and water problems of California. The plan has been 
adopted of dealing in one number with the forest problems of one 
particular State at a time, the July issue having been devoted to 
Connecticut. Gifford Pinchot leads the way with a short powerfully 
written article on the ‘ Forest Situation in California,’ whilst others 
on the ‘ Work of the Reclamation Service,’ by F. H. Newell, Chief 
Engineer, * Reforesting in California,’ by T. P. Lukens, follow. 
Forest Fires and the Forest in California is a well illustrated and 
interesting article by W. F. Hubbard. Other papers of considerable 
merit follow. 

The Proceedings of the Agri-Horticultural Society 
OF Madras for the second quarter contain an interesting note 
upon two wonderful Hybrid cottons — Caravonica No. i wool 
cotton and Caravonica No. 2 silk cotton, both of which have been 
raised by Dr. Thofuatis on his plantations in Cairns, North 
Queensland. Of this cotton the Superintendent writes Judging 
from the reports sent us by Dr. Thomatis and from articles 
published in the Australian papers it is or should be the cotton of 
the future, and being a ‘ Tree-Cotton ’ it should have a great 
advantage over the annual cottons now being grown by the fyo^s 
throughout the Presidency in the districts, of Madyra and 
Tinnevelly.” The note goes on to describe the parentage of the 
and the Australian comments upon them. 



SHIKAR, TRAVEL, AND NATURAL HISTORY 

NOTES. 


RESTOCKING STREAMS WITH TROUT.* 

The artificial restocking of rivers and streams with trout can 
be accomplished by putting out young fish reared in some form of 
specially constructed closed apparatus, either at a central fishery 
station or close to the waters it is desired to re-populate. 

The first plan results in a considerable mortality during the 
transport of the young fish from the central station ; and, later on, 
their immersion in streams which may vary very considerably in 
temperature, density, etc., from those of the central establishment 
will lead to a high death-rate. 



FIG. 1. 


The second method appears to be the more advantageous one; 
experiments in connection with it have been made with various 
forms of apparatus in the Department of Cantal in France. The 
apparatus now in use, and which fully answers all requirements 

*This is a very free translation, with additions, of a naitiele by M. Volmerange 
in the Rtvm des EaM et Foreis^ 461, No. 15 (August ), 1905, 
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and gives excellent results, is comparatively cheap to make and is 
very simple in its nature. 

It consists of a wooden box {vide Fig. i) containing two 
compartments of unequal size ; the smaller which is filled with 
stones or Charcoal, sponges, etc., serves as a filter, and is placed facing 
upstream. The second compartment, which is provided with a 
cover,' is the chamber in which the ova are placed, and opens into 
the smaller one by means of an aperture of about 0:03 in height 
made in the wall which divides the two compartments. 

The opposite wall has near the top an opening covered with 
wire gauze which allows the water to run through. 

The ova are placed in this box on a bed of small stones. 

The following are the dimensions of a box which will hatch 
out 1,000 trout Ova: — 

Filter ... Length 0 30 ; breadth 007 ; depth 0*10. 

Incubating compartment ... Length 0*30 ; breadth 0*15 ; depth 015. 

Thickness of wood . ; . 0*007 to 0*008.^ ‘ ‘ • 

;• The wire gauze net placed in the upper part of the wall and 
trough which the water escapes is 0*30 in height and 0 30 in 
%eadth. 



From the second year the inside of the wood of the box^ 
should be scorched out by passing a heated iron over it. % 

X This apparatus, which, it will be seen, is extremely simple, ‘ 
can be placed in the hands of a forest guard or intelligent cooly oir 
asjy one who takes an interest in the restocking of streams anc6 
vj^ters with fish. $ 

The only addition required is a small forceps, such as the onei 
s|own in Fig. 2, about 22 to 23 centimeters in length, by means, ' 
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It will be obvious that such a box could be turned out 
at the cost of a few rupees, and its advocates state that in 
clear streams with a sufficient current it gives 90 per cent of 
results. 

Both in the Nilgiris and, we believe, in Ceylon large sums of 
money have been spent in endeavouring to stock or restock 
streams with trout and other species of fish. I am not aware of 
the nature of the methods employed by the Nilgiri sportsmen to 
rear their fish, but if not in use the above simple apparatus, 
which I have personally seen working in France, may be thoroughly 
recommended a trial. 

E. P. Stebiung. 


EXTRACTS FROM OFFICIAL PAPERS. 


OBITUARY. 

MR. N. H EARLE, I. F. S. 

We regret to announce the death in Cornwall of 
Mr. N. Hearle, late Conservator of Forests in India. Mr. 
Hearle received his training at Nancy, and was appointed 
to Burma in 1878. Here he became very ill, and was soon 
transferred to the United Provinces, with which he was 
identified, both as a Divisional Officer and a Conservator, 
for all his .service, .save fora short period, when he 
acted as Conservator in the Southern Circle of the Central 
Province.s. He retired after twenty years ’ service, and 
settled down in Cornwall, his own county, to which 
he was always greatly attached. He had been in ill 
health for many months, and died suddenly of heart 
disease on the loth September last. All who knew him 
in India or at Home will mourn a friend of a singular 
simplicity and staunchness of character. 
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A METHOD OF IMPROVING THE DRINKING-WATER IN 
, THETARAI. ,• 

BY W. H. MORELAND, C.l .E., I.C.S. 

! DIRECTOR, .DEPARTMENT OF L^D RECORDS AND AGRICULTURE,. VNITED 
. - . . , FRpVlNCES. . 

The improvement of the drinking-^vater in the tract of 
country known as the Tarai is a matter of importance from the 
agricultural ‘ point of view, inasmuch as the badness of the water 
is one of the principal causes why tenants are so hard to get 
and to keept The general conditions of life in this tract may 
be brieRy described as follows : The soil is as a rule fairly pro- 
ductive when e^ectively tilled, and there is no reason to doubt 
that many parts of it would flourish if an adequate resident 
population could be securedi But under existing conditions 
this is almost impossible : when a landholder has spent his 
money in settling a number of tenants and bringing part of a 
village under cultivation, a single bad year is usually sufflcieht to 
clear off most if not all of the tenants; some die, and the rest 
abscond. The unhealthiness of the life is really the main defect 
of this tract : specific diseases, of which malaria is the most 
common, account for most of the actual mortality, but the impor- 
tant point is that the people are never really in good health, and 
consequently they fall an easy prey to any disease that may make 
its appearance. 

1 cannot find any record of medical investigations into the 
causes of this chronic ill-health, biit the people themselves are 
unanimous in blaming the d risking- water ; and the following 
extracts show that this view^ is not based merely on prejudice. 
Thus the' Settlement Offlcer of Shahjahanpur says of part of the 
northern tahsil of Pawayan : The whole place is very unhealthy 
on account of the bad drinking^twater. The Bhainsi (a stream) 
and all wells sunk near it are poisonous ; it is only in a few places 
here and there that the water is fit to drink.’* 

Similarly the Settlement Officer of Moradabad says of tahsil 

Bulletin 1^0. 20 of the Depaftmeht of Land RcKiords And 
United IVovinees (1905). ... I 
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Thakurdwara : “ The climate is not good where the tarai 

influences it ; the excessive moisture and the bad drinking-water 
render fever prevalent.” 

Again, the Settlement Officer of Kheri wrote recently : “To 
the ordinary man the pargana (Pallia) is poisonous in the extreme. 
The water was so abominably bad that it was necessary to have 
it boiled before bathing in it ; and even after boiling it was so 
greasy and malodorous that powerful disinfectants were required 
to make a bath even tolerable.” 

On the same point I may quote the report of my supervisor, 
who conducted the investigations which are about to be described : 
“ In this village of Jafirpur ” (he writes from the Naini Tal tarai) 
“so long as I used the well water, my men and I always 
complained of bad digestion ; but when we began to use the pipe 
water, very soon the food is digested ; and tliis is also the opinion 
of my men.” 

There is no risk in concluding that water is injurious to drink 
when a European officer cannot stand it in his bath. 

It was decided to begin the investigation of this question on 
the Government estates in the Naini Tal tarai, where the evil is 
very widespread. My supervisor, M. Ahmad Husain, was there- 
fore deputed to this estate, with the ready assent of the Superin- 
tendent of the Tarai, and made a detailed and most intelligent 
study of about forty wells, taking trial borings where necessary. 
His enquiries showed that where the water was good it came 
in every case from a layer of clean sand, while the bad water 
was drawn from a layer of dark earth known locally as lelt. 
rte inference was drawn that this layer contaminated the water 
passing through it : the /<?// is of a blackish colour, with a bad 
smell when moist ; it shrinks by nearly one-lialf its bulk when 
dried, and swells again when moistened. Small samples of this 
soil were analysed by the Agricultural Chemist to the Govern- 
ment of India, and found to contain respectively 6*2 and 5 4 per 
cent of organic matter. Seeing that this lii)*cr of Idl is now 
twenty feet or mure below the siuface of the ground, the objections 
to drawing water from it are obv ions. 
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The investigations also showed that in nearly every case 
it was possible by carrying the well deeper to reach a plentiful 
supply of pure water: some way below the lell an impervious 
clay stratum is usually to be found, and below it a bed of water- 
bearing sand, analysis of which shows that it is a suitable source 
for drinking water. In the two cases referred to above where the 
contained 6*2 and 5*4 per cent of organic matter, the lower water- 
bearing strata contained only 032 and 0*15 respectively of 
organic matter. Thus on the whole it was clear that the bad 
water was due to the wells not having been sunk far enough, and 
that by gcfing deeper good water was procurable. 

in these, circumstances one obvious remedy would be to close 
the existing wells and sink tube wells direct to the good water, 
with no possibility of contamination from the Icll. But the 
habits and feelings of the people have to be considered : it is no 
u.se trying to force a novelty on people who are quite ready to 
leave the village at a day’s notice, and whom you could not 
replace without much trouble and expense ; and the people prefer 
the kind of well to which they are accustomed. It was decided 
therefore to alter the existing wells. This has now been done 
in the case of two wells situated eighteen miles apart, and the 
result is so promising that the method may be recommended for 
trial by all landholders whose*villages suffer from the same defect. 

The following is an outline of the process adopted : An iron 
pipe, two inches in diameter, is supk through the bottom of the 
well, as in an ordinary boring, until the supply of pure water is 
struck. This water then rises, into the existing well, and (in the 
case of the completed wells) in ample quantity. Thip well must 
then be so plugged that the lell water cannot get in : it must be 
thoroughly cleaned out, and a floor of concrete laid down with 
the pipe projecting through it. The masonry of the well-cylinder 
must also be carefully examined and the mortar renewed 
wherever it has given way, the object being to prevent water 
getting into the well from any source except the pipe. For the 
same reason the well should be provided With a platform above 
ground if one is not already in existence, and if the masonry of 
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the cylinder is seriously defective it may be desirable to surround 
It outside with a coat of well-puddled clay ; or in exceptional 
cases to sink a new masonry cylinder inside, leaving a space of six 
inches between the old and new cylinders, which can be filled in 
with concrete when the new cylinder is sunk. The cost of these 
operations will naturally vary widely according to the condition 
of the cylinder ; but for an ordinary well, six feet in diameter 
and in ordinary repair, the cost may be estimated at about 
Rs. 150 to Rs. 170. 

The use of a two-irich pipe aS described above will ordinarily 
yield an ample supply of water for all domestic purposes, but it 
will not give enoiigh to serve for irrigation. If a well is wanted 
to serve both purposes, two courses are open : either the diameter 
of the pipe may be increased to four inches, or a narrow 
cylinder may be sunk inside the existing cylinder and carried 
down to the good water. 

If a new well is to be sunk, the most important matter is to 
see that the cylinder is sunk at least ten feet below the bottom of 
the lell^ and so far into a dlfifercnt stratum that the Icll water 
cannot reach the well. 

Landholders who desire to improve the water-supply of 
villages in the tarai or similar tracts are advised to have a trial 
boring made in every case, and in any case of difficulty to consult 
the supervisor employed by the department, who will give full 
instructions for the treatment of the well. Application for advice 
should be made in the first instance to the Assistant Director, 
Department of Land Records and Agriculture, Cawnpore. 
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THE HISTORY OF THE DEVELOPMENT OF AGRICULTURE 
IN THE MALAY PENINSULA * 

Onr first records of what was cultivated in' the Malay 
Peninsula date from the close of the sixteenth century, when the 
Portuj:jue«e were occupying Malacca. At that time and for 
centuries later what are now known as the Federated Malay States 
were entirely uncultivated trackless forest, as also were Singapore 
and Penang. They produced nothing but a little jungle produce 
and tin and gold. 

Malacca, however, was an important port, and being often 
visited by travellers we have 6ome account of its productions. 
Linschoten (1583) mentions in his “Voyage to the 1^'ast 
Indies,” as cultivated plants in* Malacca, mangoes, cashew-nut 
(which lie'says had not long been introduced from A merica), Jambu 
(obviously from its description Eugenia inalaccensis^ “Jam bus 
Bol ”), (^EugeMa jhntbdland)y Banailas, cocoanuts, 

duHans, betel-nuts, sirih, black peppier, papaya, Cana fistula 
{Casda fistula) and the Njyct anther avbor-tristis. Pineapples 

he meiitions as having been brought not very long previously from 
Santa Cruz in Brazil to the West Indies and thence to India, and 
they were al inmost certainly cultivated in Malacca alxHit that time. 
Chillies of severaL varieties were also cultivated in Malacca then 
{Cdrcia (id Orta ’Historia aranratum). The only plant, however, 
which was cultivated at that time to any extent was black pepfiei*, 
for the ’ex|»rt bf whitli Malacca was the great emporium. Rice 
was, of course, also cultivated, but only, it .seems, for local consump- 
tion. Indeed it appears that this couhtry, then and certainly later, 
did not prbdUce ehbugh rice for its population. It is piob'abie 
that other plants were introduced during Portuguese occupation^ 

^ * fQJlovv’iliK are Ukefi from an intercuting arpcle 011 ‘The His^toiyand 

Pevelapinent of Agricultuie in the Malaj' I'euinatiija,’ by 'Mr, H. 1 ^. Ridley, bit edbr 
^rdte bbtahir Gadtrns, S. S. . : * , 
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especially some of the fruit trees such as the Jujuh {Zinyphus 
jujtiba) and the Sapodilla (Ac/tras snpota); but of this we have no 
definite proof. 

No progress seems to have been made under Dutch rule, and 
indeed agrieulture seems to haVe retrograded somewhat, as it is 
stated that, under Dutch adrhinistratioiif, the natives were actually 
prohibited from growing rice. 

Arabian coffee was probably introduced at this time, for it 
was ijitroduccd to Java by the. Dutch Governor Van Hoorne in 
1690 I Crawford’s Dictionary*, and doubtless soon found its way to 
Malacca. 

A number , of introduced plants bear in their Malay names the 
affix Jfianda (Javanese Wolanda, />., Hollander), but this does not 
I think necessarily imply that the plants bearing this name were 
introduced by the Dutch as the word, now at least* merely ineans 
foreign. “ Nona Blanda ” (Auoua inuricatHy the Sour Sop) and 
‘‘ Chcrmei Bhiuda ” ( are examples. The latter 

was introduced. into Malacca from Brazil long after the Dutch had 
left the Peninsula. 

The next development of cultivation followed on the settling 
of Penang by Captain Light in 1786. The Island, at that time, 
contained practically no cultivated plants e.xcept a few cocoanuts 
and fruit trees. Mr. Christopher Smith,, the, Botanist to the 
Honourable East India Company (1794), was appointed in 1796 to 
go to the Moluccas to collect spice-plants. He -shipped off from 
there 71,266 nutmegs and 55,264 clove plants, and large 
quantiti,e.s of .seeds of the Canary-put [Canarium comuiune) and 
Goinuli Palm {Arenga sacchanfeia). . The greater part of tivese 
plants wei^e iient to Penang, the rest tp Kew, Calcutta, Madras, 
and the Cape of Good Hope. 

^ He was: appointed sole Stiperintenclent of the Botanic Gardens 
of Penang in 1806, and is said to have died there about the same 
year. ■ ^ 

He was also a botanl.st, and collected plants and made 
drawings of them, which are now in the British Museum. Cinnamon 
and pepper were also planted in Penang «abf>ut this time, and 
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from 1803 to 1820 there was a gjeat , development of the !ipice 
coltivation, which continued, till ii?€o, when the destruction of the 
nutmeg trees by disease, especially in Singapore, checked the 
eultivation. In Penang, however, the cultivation never died out as 
it did further south, but passed into the hands of nfitives, who 
maintain it to this day. The descendants of Smith’s trees still 
produce tlie most valued nutmegs and cloves in the world. 
Gaiinbier was, introduced in Penang, in 1807, but it was cultivated 
to a much larger extent on the mainland. 

< Thus 'things remained till Sir Stamford Raffles, in 1819, 
founded Singapore. He was one of the few people in those early 
days who realised the importance of agriculture, and of introducing 
new and valuable plants. He introduced nutmegs and cloves 
to Singapore as early as 1819 and planted them as well as cocoa 
in the first Batanic Garden in Singapore, in 1823. 

He writes to Marsden, in January 31st of that year : “ I am 
laying out a botanic and experimental garden,” and to Dr. 
Wallich (P'ebruary 8th): “The Botanic Garden goes on well. 
I am now employed in laying out the walks and stones are 
collected for. a handsome hand rail way round it.” (“Memmrs” by 
his widow, pp. 535,537. » This garden was on the slopes of Fort 
Canning, which was then the Governor’s residence. A gardener 
named Dunn had arrrived in Singapore previously in [819, 
with letters of recommend?ition from Raffles and a supply of 
spice-plants. ^ 

Buckley, in his “ Anecdotal History of Singapore,” Vol. I, p. 74, 
states that Botanical Gardens were established and that Dr. 
Wallich was appointed Superintendent, and that Raffles .gave him 
48 acres more land for the Gardens and Government House ground, 
and a grant of 48 acres was given from the Goternment House 
garden in 1822 tp.rithe Swpeihitendent and his^suocessors to the 
north-east of the hill. This, as will be .seen from Raffles’ letter 
above quoted, is incorrect. Thegardeiis were commenced in il$22 ^ 
Dr. Wallich, though he doubtless took much interest in the 
gardens, was not Superintendent of it, strictly speaking, as he 
tuad Pply come xlowm from Calcutta to recut>erate after hfs 
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Nepal trip, and returned to Calcutta January 1823. Raffles left 
Singapore in June of tlie same year. VVallich seems to have 
promised to send a Superintendent for the gardens from Calcutta, 
but it is not certain whether lie did so. The monthly vote for the 
upkeep of the Botanic Gardens then was 60 dollars. As happened 
with so many of Raffles’ plans for the development of the 
Colon\% the gardens seem to have been neglected as soon as he 
retired, and were abolislied altogether in 1829 by Lord William 
Bentinck, the Governor-General, a man who seemed possessed 
with the mania of retrenchment. Ten convicts, however, were 
employed to keep the ground in order (Buckley, p. 206). I 
have been quite unable to find any trace of this garden now. 

In 1822 , the Botanic Gardens at Ayer Hitam in Penang were 
founded, but I am not sure whether they were on the site of 
Christopher Smith's original spice gardens, or when the latter 
ceased to exist. The Ayer Hitam Gardens were put under the 
charge of George Porter, a schoolmaster with a taste for botany, 
who sent many .specimens of Penang plants to Wallich, which 
were distributed in the Wallichian Collections. Porter remained 
there in charge till 1834, wlven the gardens were sold b\' Governor 
Murchison for 1,250 rupees. The importance of Botanic 
Gardens in the earl}' part of last century does not appear to 
have been understood h}' the Governors of Singapore and J^enang, 
and it i.s slated that Porter had some trouble with the Governor, 
because the latter’s wife complained that he did not cultivate 
enough vegetables for her table, this being the only use conceivable 
by His Excellency of Botanic Gardens. 

With the retirement and death of Sir Stamford Raffles 
progress in agriculture commenced to dwindle, and though Di\ 
Oxley and a few other Europeans took a certain amount of 
interest in the .subject, little advance* was made in cultivation for 
many yehrs. Planting certainly increased in some directions 
under the hands of the Chinese, and also under Europeans ; 
nntmegSi cloves, cocoaiiuts, sugar, gambir and pepper were 
grown to a considerable extent, but only empirically and without 
th^ aid of any scientific botanist. The result of this method was 
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shown in the sudden collapse of the nutmeg plantations in i860, 
entailing enormous losses of capital and general despondency* 
Later again came the devastation of the Cocoanut estates by the 
two cocoanut beetles,* added to which came considerable losses of 
money due to various speculations of amateur planters, one of 
which is mentioned by Murton in his first Annual Rej>ort 

An Agricultural and Horticultural Society was founded about 
1837 in Singapore, when Dr. Montgomerie was President, and 
Dr. Oxley took a leading part in it. Papers were read on Cotton 
planting and other subjects, and it is said all the P-uropean 
gentletnen then in Singapore belonged to it. It seems to have 
dM a natural death about 1846, about which time a similar 
society was founded in Penang under the name of the Agricultural 
Planters Association. 

In 1859, another Agri- Horticultural Society was founded in 
Singapore. This was chiefly really a Horticultural Society, and 
commenced the laying out of a portion of what are now the 
present Botanic Gardens. The gardens were supported by 
public subscription, aided by Fancy Bazars and Exhibition.^, but, 
as has often happened in similar societies, the subscriptions at last 
proved insufficient, and in 1874 the Gardens were taken over by 
the Government. In 1874, Mr. James Collins was appointed 
Economic Botanist and also took charge of the Raffles Museum. 
He is chiefly known for his work on Rubber, published in 1879- 
1891, and he also started the “ Journal of East Asia,** of which, 
however, only a single number was published. He made a 
collection of gums, resins and other vegetable product.s, which is 
now in the Botanic Gardens Museum. He left in 1875. 

In 1875, Mr. A. J. Murton was appointed Superintendent 
of the Botanic Gardens, and shortly afterwards Mi‘. Walter P'ox, 
his Assistant Mr. Murton remained in charge till 1879. He 
introduced a large number of useful as well as ornamental plants 
into cultivation, including Para Rubber, Ca.stiUoa, Cera Rubber, 
Liberian Coffee, Ipecacuanha, and very many other plants. He 
also studied the local flora, especially giving his attention to 

* 0ry<?tei5 rhiiioceros aud KhyMclwphurub i*errug iiieuz,— H on. Ki>. 
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Gutta-Percha and the wild rubber vines VVilloughbeia, and made 
botanical excursions into Perak and Kedah, during one of which 
he planted the first Para Rubber trees in Perak in Sir Hugh (then 
Mr.) Low’s garden at Kuala Kangsa and at Teluk Anson* 

In 1880, Mr. Murton was succeeded by Mr. N. Cantley, 
who continued the excellent work begun by Mr. Murton, and in 
1884 managed to add to the gardens a large piece of land known 
as the Military Reserve, which was forthwith converted into the 
Economic Gardens. This land, covered to a large extent with 
scrub, and some Chinese vegetable and indigo gardens, was a 
valuable acquisition as the original Botanic Gardens were far 
too small for the propagation of the useful plants required for the 
Colony and the Native States which were now beginning to 
develop. 

Although the funds available for opening up this part of the 
garden were not large, good progress was made. Numbers of new 
and useful plants were introduced and those previously introduced 
were extensively propagated and dispersed to various parts of the 
Peninsula and elsewhere. Mr. Cantley published also a list 
and account of the Economic plants under cultivation in the 
gardens ; a good deal of his time also was taken up in framing the 
Forest li)epartment and experimental planting of timber trees. 
Mr. Cantley died in Tasmania in 1887, and was succeeded in 
1888 by the present Director (Mr. H. N. Ridley). 

During Mr. Cantley’s superintendence, the present Botanic 
Gardens of Penang were founded and put under the charge of 
Mr. C. Curtis in 1884. These gardens were not only ornamental but 
supplied a considerable number of uj^ul plants to planters in other 
parts of Penang, and Mr. Curtis made also many important 
contributions to our knowledge of the cultivation of rubber, 
gutta-percha, sugar, and other useful plahtsv He retired in 1903. 

The small gardens of Malacca at Bukit Sebukor were founded 
in 1886, on ground presented by a Chinaihan, on condition that it 
.should be converted into a garden, and should revert to him if the 
garden was given up, which happened in 1894, when the Govern- 
ment abolished the garden. The Malacca Garden was under the 
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superintendence of Mr. Robert Derry, The use of this garden 
was sim[)ly to supply local requirements in shade and fruit trees 
and other useful plants necessary for the inhabitants of Malacca, 
which work it did very well, but besides this experiments were 
carried out by the Superintendent on castor oil, fibre plants, 
Maitiritius hemp, pineapple, etc., and other useful plants, and the 
first para-rubber trees in Malacca were planted in this garden. 

. Some time after the abolition of this garden, a small garden w'as 
made at the water works at A)'er Kerob, where a number of 
useful plants were cultivated, and near the same place plajitations 
of para rubber and gutta-percha were planted. It is interesting 
to note that the first practical rubber estate started in the Malay 
Peninsula was made by Mr. Tan Chay Yan, at Bukit Lintang, 
in Malacca, in 1896. This planter later opened an estate at Bukit 
Asahan which is probably the biggest estate in the Peninsula. 

Agriculture in the Native States received its first impetus 
under Sir Hugh Low, in Perak, in 1876. Teak was planted on 
road .sides, coffee cultivated on the Hermitage and other hills, and 
cinchona also tried, as well as tea, some cocoa and pepper. 

At Kuala Kangsar, many of the best indigenous fruits were 
cultivated, para-rubber introduced, and one or two plants of 
Ficus elastica grown as terrestrial plants instead of epiphytes as 
usually .seen. 

In some of the gardens, tea, coffee, pepper and some fruits 
were cultivated on a sufficiently large scale to test their marketable 
value, but with Sir Hugh Low’s departure nearly all were leased* 
and .soon collapsed. The Kuala Kangsar Garden became the 
dep6t of exchange for all the different districts of Perak, all of 
which were well provided with fruit trees and other economic.s, and 
this garden has been regularly maintained as the principal Perak 
Garden. The last garden .started by Sir Hugh Low is on the 
Taiping Hills, where the tree Tomato and English vegetables are 
successfully grown. 

Shepherd’s Patent Wood Refuse Furnace.— -The 
Timber Trades Journal has the following note upon this furnace: — 
Mr. A. Shepherd, of A. Shepherd & Co., Ltd., of Grimsby, has 
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forwarded to us circulars containing testimonials recently received 
by him in praise of his patent wood refuse furnace. These include 
letters from English Bros. Ltd., Burt, Boulton & Haywood, Ltd., 
Victoria Docks, London, Nicholson &: Sons, of Leed.s, and P. H. 
Haydock, of Chorley. We have on many occasions referred to Mr. 
Shepherd’s furnace, which is a great .saver of labour, an economi.ser, 
utilising sawdust as a fuel by itself. Of course it can be converted 
into a destructor in ca.ses where the supply of refuse exceeds the 
demands for purely steam-producing purposes. It can be adapted 
to any kind of boiler, and it is .strong and simple in construction, 
there being nothing mechanical to get out of order. 

Forest Fires in France. — A Reuter’s telegram from 
Toulon recently stated that a great forest fire ha J been raging in the 
cork forests of St. Nicholas de Grattelouf^ and thc^Dom de Borne. 
A telegram received the next night stated that the conflagration 
then extended over five square miles of forest land. The greatest 
consternation prevailed among the inhabitant.s, who had reckoned 
upon a good yield from the cork trees. 

Wire Doors and Window Screens.— The Canadian Com- 
mercial Agent at Cape Town (Mr. C. M. Kittson) reports that 
South Africa, owing to the fact that she has at certain .seasons 
many insect pests, offers a peculiarly suitable market for the ex- 
ploitation of wire window screens (adjustable variety), and wire 
screen doors. Neither of these articles, he adds, have, up to the 
present, received the attention which the possibilities of the market 
deserve. 

South Africa is not the only country which does not appear to 
have given sufficient attention to these most useful aids in keeping 
out the swarms of flies and other in.sects which are such a curse 
during certain portions of tlie year in India. This remarkable 
indifference to such conveniences is little short of wonderful. Out- 
side Baluchi.stan, where the doors and windows in the hou.ses arc 
provided with wire screens, and a few places round Lahore, we 
know of few bungalows, and we speak more especially of d^k and 
district bungalows and rest house.s, which can boast of these luxuries 
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though they should almost be deemed necessaries. How much 
more inhabitable for instance would be the d^k bungalows on the 
road to Baghi out beyond Sinrila (a trip which most inhabitants of 
Simla take at times) were they fitted with screens to keep off the 
one curse to a paradise — the flies. We would draw the attention 
of the Public Works Department to both these articles. 

Colonial Fruit Show in London.— -The Royal Hoiti^ 
cultural Society of London have decided to hold a show of Colonial 
grown fruit on December 5th and 6th, 1905, to be followed by 
others in Mkrch, May and December 1906. 

In reference to this it may be interesting to some of our 
readers to note the following extract from a letter received by the 
Imperial Commissioner of Agriculture from the Secretary of the 
Royal Horticultural Society, published in the Agricultural News^ 
Vol. IV, No. 87 

‘^Your growers should fully understand that they can get 
awards for a case of a single fruit, a collection of marketable 
preserves, just as well as for a collection of many kinds of fruits, 
provided there is excellence of quality and that there is no actual 
competition between the several exhibits. 

Would not this be a good opportunity for Quetta and 
Baluchistan generally to show *\Vhat the Province can do in the 
production of magnificent fruit ? 

Incident of a F'orest Fire in Huncjary.— a serious 
accident occurred in the State woods in the neighbourhood of 
the Hungarian town of Herkulesbad, where 800 soldiers were 
engaged in putting out a forest fire which had been snftouldering 
for some weeks. During the operations two soldiers were killed 
and three severely and eleven slightly injured by falling rocks. 
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FOkKS'I KV IN CANADA. 

Among the British Dependencies which are now paying 
serious attention to the future adequate protection of their 
forests Canada may be said to lake a foremost rank. For many 
years the destruction of tlie vast forests existing in the Colony had 
been carried on unchecked, and this reckless over-cutting has 
within the last few } ears attracted the attention of all thoughtful 
statesmen and others interested in the future well-being of tlie 
Dominion. It became increasingly obvious that if some steps 
were not taken to put a stop to the existing state of affairs 
irreparable damage would result, both climatically and financially, 
to the country Opinions were also freely stated in the home 
markets that it would be but a matter of a few years for the supply 
of Canadian-grown timber to give out, even in spile of the fact 
that it is said that 75% of the Dominion is under forest. This 
being the state of affairs, the forestry movement will be welcomed 
alike by statesman, financier and merchant. 

Some five years ago an Association termed the Canadian 
Forestry Association was formed. One of its chief objects was “to 
consider and recommend the e.xploration, as far as practicable, of 
our public domain and its division into agricultural, timber, and 
mineral lands, with a view of directing immigration and the pursuits 
of our pioneers into channels best suited to advance their interests 
and the public welfare. With this accomplished, a portion of the 
unappropriated lands of the country could be permanent!}' reserved 
for tlie grow th of timber.” 

Although enormous wheat tracts exist in the western p<a tion 
of the Dominion and large settlements in the older i)rovinces, 
Canada still possesses the greatest w'ooded area of any country 
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in tlie world, and with proper and efiicient management these 
foiests should form one of the world’s chief wood supplies for 
an indefinite period. It is in the world’s interest that this should 
remain so ; but the position will only be maintained by the 
introduction of a strict forest conservancy on up-to-date lines. Mr. 
R. C. Mil ward in his articles on “The Long Round to England ” * 
hka shown that, as is the case in America, the lumbering interests 
form a powerful and important faction in tlic State. The American 
Forest Congress of last January f conclusively proved, however, 
that the lumbering interests, so far fi*om being opposed to the 
introduction of a proper forest conservancy, were all strong!}^ in 
favour of it. 

The Forest Association has been working, much upon the 
same lines as the Americans, with a view to reconciling appar*ently 
conflicting inter'ests and, almost more important still, to awakening 
enthusiasm in the matter amongst the leading officials of the 
Dominion Government and tlie people at large. The results of 
the Annual Meetings were fully published in illustrated Annual 
Reports, of which the fifth is before us at pr'esent. The Meeting 
which this latter details was of considerable interest, since it took 
the first Steps towards a departure of consider*able magnitude and 
impor tance. The necessity of starting a quarterly periodical of 
for*estr*\’ was discussed, referred to a committee, and subseqrrently 
agreed upon, with the result that the present }’ear has seen the 
appearance of the Canadian Forestry Journal^ the first number of 
which has been reviewed in these pages.J This in itself has already 
undoubtedly exerted a considerable influence on all sections of the 
people of the country. 

From communications recently received from the Secretary we 
are in a positiorl to state that a fur ther important movement has been 
initiated, the Premier of the Dominion, Sir Wilfrid Laurier*, having 
issued an official summons calling together a Canadian Forestry 
Convention to meet on the loth, iilh, and I2th January 1906. 

* Mndian Forester,’ Vol. XXX, 323 (1904). 

t Mtidian Forester,’ XXXI, 186. 

+ Fic/rp, 456. 
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The call is addressed to the “ Public of the Dominion of Canada,” 
and is issued in these words: — Canada possesses one of the largest 
areas of virgin forest of any country in the world and is ranked 
by thiropean experts first, or among the first, of the important 
sources of the world’s timber supply for the future. 

The preservation of the streams in perennial and constant flow, 
which is Ijirgelv' controlled by the forests on the watersheds, will 
have an importaiit influence on the industrial development of the 
Dominion. I'he expansion of our electrical and mechanical indus- 
tries will be regulated to a great extent b}' water, which forms the 
greatest source of pow er in all countries, and some of our western 
districts are dependent an irrigation to ensure the success of 
agricultural operations. 

In all the Cikkr provinces the clearing of the soil has been 
carried to such an ex tent that the ill effects on the water supply' 
and on agriculture arc clear!)' inarketl, while on the western 
prairies the need of sheltering trees for houses and fields is seri- 
ousl}' felt by the settlers. 

The early construction of the Transcontinental Railway and 
of otlier railways thrf)iigh our northern forested districts, and the 
consequent opening of those districts to general traffic, wdll 
increa.se the danger from fire, which has already been a most 
active agent of destruction. 

'i'he.se conditions are not new' : they have from time to time 
received public attention, and during the Session just closed 
Parliament authorised the summoning of a Convention for the 
more thorf)ugh discussion of the same, 

1 therefore hereb)' call a Public Convention to meet in the 
Cit\' of Ottaw'a on the loth, iith, and 12th of Januar\' 1906, under 
the auspices of the Canadian P'orestry Association ; and to this 
Coiuention are speciall)' invited Members of the Senate and 
House of Commons, Lieutenant-Governors of the Provinces, 
Members of Legislative Councils and l-egislative Assemblies of 
the Provinces, Dominion and Provincial Poorest Officials, Members 
of the Canadian P'orestry Association, Representatives of 
Lumbermen Association, Representatives of Boards of Trade, 
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Representatives of Universities, Representatives of Agricultural 
Colleges, Representatives of Farmers’ Institutes, Representatives 
of Railway Companies, Representatives of the Canadian Mining 
Institute, Representatives of the Canadian Society of Civil 
Engineers, Representatives of Associations of Land Siirve}'ors, 
Representatives of Fish and Game Associations, — and all others 
who take an interest in Forestry. 

An invitation is also extended to the Bureau of Forestry of 
the United States, the American Forestry Association, and the 
State Forestry Bureaus and Associations to send representatives 
to this Convention. 

The proceedings of the Convention will bo watched with 
considerable interest thi*oughout the Empire, since they will 
doubtless lead to results fraught with the weightiest consequences 
to Canada herself, to the Empire, and to the world at large. We 
ourselves, whilst congratulating the Dominion on their latest 
and greatest step taken in the interests of their valuable forests, 
shall hope to see as a result the seed sown of a healthy, useful, and 
flourishing Forest Service which will prove in the future one of 
the pillats of the State. 


SCIEN ri^FlC PAPERS. 


SOME INDIAN FORICSr FUNGI. 

HY K. J. BVTLKR, M. B., K. L S. 

CRYPTOGAMIC BOTANIST lO THK (JOVKRNMKNT OK iNI>IA. 

PART IV. 

THK BARBKRRY RUSTS 

The classical example and the first known .rf the power of 
changing hosts (hetertecism) in the rust fungi is that of the 
black rust of cereals, Puccinia gramini.s. About 90 years ago 
a Danish schoolmaster named Scholer di.scovered that the dust in 
the cluster cups (.^cidia) of the common barberry was able 
to induce Puccinia graminis when shaken on rye. From that 
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small beginning the study of the cereal rusts, those most destruc- 
tive of all known fungus diseases, has been built up. Of late 
years the opinion has grown with many observers that the stage 
of the disease passed on the barberry may be dispensed with, and 
that the uredo and teleuto stages may appear year after year on 
corn without any intervening ^ecidial stage. 

In India it is certain that this is the case. The last few 
years’ observations have shown that Puccinia graminis is one of 
the commonest rusts in the central areas of India. The barberry, 
on the otlier hand, is confined to the higher mountains — the 
Hima)a)a and one or two other high ranges or peaks. Last 
year (1904) Puccinia graminis was found in every wheat field in 
places over 600 miles from the nearest barberry, a flistance through 
which it is absurd to suppose that acidiospores could l)e carried 
by the wind in any quantity. It is almost equaMy certain that 
no other plant occurs in these areas which replaces the barberry 
as a host of the /Lcidium. The statement often repeated that 
the cereal rusts are largely caused by the leaf fungi of the Hima- 
la)-an forests is therefore devoid of foundation. 

P2ven the study of the barberry .rEcidia themselves shows how 
little they can be called into qjiestion in this connection. For the 
true /Ecidium Berberidis of the cereal black rust is a species 
whose range in the Himalaya is restricted. So far as present 
investigations tell it does not appear east of Simla. Around 
Simla it undoubted!)' occurs on Berberis L\xium, and probably 
also on B. coriaria Royle, B. aristata L). C., and a species which 
has been doubtfull)' referred to B. umbellata Walt. It probably 
also occurs on B. vulgaris to the west of Simla, where alone tliis 
species is found. 

The odd thing about this is that it is precisely at the only 
part of the Himalayan range where /Ecidium Berberidis is 
known to occur that black rust is extremely rare on cereals. In 
many years’ search Barclay only once found it on wheat near 
Simla. It is, however, common on a wild grass, and with sporidia 
from this Barclay succeeded in producing the Aicidium on B. 
Lycium. The only conclusion to be drawn is that the form found 
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the i^cidium is found its influence on the riistincj of cereals is 
slij^ht. A number of similar cases of this specialisation or splitting 
up of a parasite into races each confined to one variety of host are 
now known. 

East of Simla ^Ecidium Berberidis is replaced by a second 
species of much interest. I have received it from several Forest 
officers from Jaunsar on B. coriaria, B. aristata, and B. Lycium, 
and it is abundant around Mussoorie. It is at once distinguished 
from the otlier by the peculiar deformity of the affected branches. 
A witch’s- broom formation is induced on attacked parts, some- 
times involving as much as half the bush. All the new shoots 
show negative geotropism or a tendency to grow vertically 
upwards. The yEcidia are found on small deformed leaves 
surrounding the buds or on specially modified shoots arising 
from the latter. These shoots are soft, blacki.sh and curiously 
twisted in many cases and bear only spines or small, often 
deformed, leaves. The x*cidial cups are formed on the under 
surface onl\’ of the leaves, but are scattered irregularl)- on the 
shoots. The floral peduncles are sometimes attacked and also 
some nearly normal shoots, which are, however, blackened over the 
area which bears the parasite. All the deformed parts contain a 
perennial mycelium in the interior of the tissues from the influence, 
of which no doubt the iiew grf>wth shows its peculiar characters. 

A second form, confined to the leaves, is also found, and from 
its characters seems tc arise from infection anew b\’ spores, and 
not from the perq^inial m\’celium. Fully developed normal leaves 
are attached, the fungus producing large reddish or bright scarlet 
patches on the upper surface, and numerous very long tubular 
..^tcidia below. Little deformity results, at the most a puckering of 
the leaves. 

Intermediate forms between the two extremes described are 
frequent. Sometimes from a rosette of the stunted deformed 
leaves of the fir.st variety a few normal leaves ma}^ arise, some of 
which have large patches of the .second kind of attack. The 
appearance strongly sugge.sts a secondary infection of normally 
developed leaves either by the cxcidiospores themselves or by 
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sporidia from another host bearing the telentospores. A second 
host is, however, unknown. 



FIG. 12. — /KCIDIUM MONTANUM ON A NORMAL LEAF OF BKRUKRIS 
LVCIUM (enlarged). 

The first form is found from May until the old weather, and 
perhaps continues during the latter, while the form on normal 
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leaves appears in June and July. Experiments have shown that 
neither form can infect cereals. 

'I'he influence of the parasite on the host may be summarised 
as follows : Dwarf shoots are produced at the nodes of a branch 
either as a result of infection from a perennial mycelium below or 
from new infection of the undeveloped bud by spores. These are 
formed during a considerable part of the year. Small deformed 
leaves arise on thejn, the internodes being much shortened, while 
the axis is thickened. As a result a cylindrical formation about 
half an inch in length, densely crowded with scales and minute 
fungus-bearing leaves, is produced. The leaves then fall, leaving 
the persistent scales while new buds may be formed in the 
axils of the fallen leave.s. At the same time the peculiar 
succulent yEcidia-bearing shoots referred to above aiise either 
in prolongation of the main axis of the dwarf .shoot or from 
a lateral bud. Sometimes the whole of this, which may be 6 or 8 
inches in length, is a spore-bearing organ, sometimes a part only ; 
it is not uncommon also to find that the lower part alone 
bears the fungus while the upper has grown on into a harder 
thorny shoot approaching the character of a normal one. Leaves 
ma)' be ff)rmed on this prolongation, but they are usual!}- small, 
w hile the part which bears .^cidia is as a rule devoid of leaves or, 
if provided with any, they are deformed /Ecidia-bearing ones. The 
portion of the shoot on which the fungus is found fructif}-ing is 
a 1 wax’s more or less blackened and rounded, usual I v hx pertrophied, 
while the normal shoots are covered with a gre}’ish bark and are 
angular. Normally developed leaves can also be attacked and 
ju'oduce large ALcidial patches unattended by deformity. Some- 
times bushes are found with only this leaf form unaccompanied 
by any witch’s-brooms. 

In a .section of one of the modified shoots bearing the 
/Ecidia the perennial mycelium may be very easily detected. All 
the tissues are affected, with the possible exception of the cambium. 
'I he hx phai run in the walls and intercellular spaces. Their 
Ci>nlents frequently show yellow oil-drops. Haustoria for food 
aquirement are simple or branched finger-like pauccsses, xvhich 
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appear to be sometimes covered with a protrusion of the cell- wall 
such as is found in the haustoria of the Erysipheae. Hypertrophy 
is slight and is chiefly found in the dwarf shoots which arise from 
infected buds and grow as short thick axes crowded with minute 
leaves. 

’ Three fungi are known on species of barberry in other 
countries resembling this. One, .<^cidium Magellanicum Berk., 
was found on B. ilici folia in Terra del Fuego. Its ^cidia are 
found often on the petioles. Another, .^cidium graveolens 
Shuttlew., is connected with a Puccinia on Arrheiiatherum 
in Europe and produces a complex and constantly increasing 
deformity while the .^cidia are sometimes found on the upper 
surfaces of the leaves. The third is .^cidium Jacobsthalii Henrici 
Magnus, which appears to have no spermagonia and to produce 
considerable thickening of the branches. Its aecidial cups are also 
short. The Himalayan species cannot be identified with any of 
these, and I have called it ./Ecidium montaniim. Its diagnosis is 
as follows : — 

iEcidium montanum Butl. n. sp. Maculae absent or brilliant 
crimson with a black centre on the upper surface of tlie leaf and 
pale red below ; spermagonia scattered on deformed shoots and 
leaves, or crowded in the black centre of the macula:, chiefly 
epiphyllous but also hypophyllous in a group in the centre of 
the aecidia, black, sunken, flask-shaped, broader than deep, 
65 micro-millimeters deep below the epidermis, 120 m. mm. broad, 
paraphyses 3 m. mm. broard, projecting in a stiff bundle from the 
mouth to 50 — 75 m. mm. above the surface ; spermatia minute, stt 
free with mucus ; aecidia numerous and crowded on the whole of the 
under surface of the leaves or on patches to ^ in. in diameter ; 
pseudoperidium elongated to 4 mm. on the underformed leaves^ 
rarely more than 2 mm. on the witch’s- brooms, orange below, 
whitish above ; aecidiospores orange, irregularly globose, ovoid or 
angular, 17-35 ^ 17-29 (average 19 x 23) m. mm. in diameter, 
epispore finely wrinkled. 

On Berberis Lycium Royle, B. coriaria Royle, B. aristata 
D.C. in the N.-W* Himalaya. 
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PUCCINIA DROOGKNSIS N. SP. 

In the Niligri Hills Berberis aristata was much rusted in 1904. 
The rust, however, differed from those described above, for, while 
the uredo and teleuto forms were abundant on the leaves, I could 
not find any i€lcidia. Even if ^cidium Berberidis should occur on 
these hills it can be of but little economic importance, for wheat 
cultivation is not common in South India. 



KIG. 13. — PUCCINIA DROOGENSIS ON BERBERIS ARISTATA. 
a UREDO STAGE ; b TELEUTO STAGE. 


The species does not agree with any already described, and I 
have named it Puccinia droogensis. Its diagnosis is as follows: — 
Puccinia droogensis n. sp. Uredosori amphigenous, sparse, 
small, long covered with the epidermi.s, yellow, in irregular maculae 
pale with a red centre on the upper surface of the leaves ; 
uredospores long-elliptical or clubshaped, yellow, 15-21 x 27-42 
m. mm. in diameter, epispore up to 3 m. mm. thick with regular 
scattered spines ; teleutosori on purple maculae, amphigenous, 
pulvinate, confluent, irregular, % to i m. mm. in diameter ; teleuto- 
spores elliptical, both ends rounded, constricted at the septum. 
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brown, 30-45 x 18-24 diameter, epispore very thick and 

marked with tubercles arranged in series. 

On Berberis aristata D. C. in the Droog, Nilgiri Hills, altitude 
6,006 ft., October 1904. 

GAMHLKOLA CORNUTA MASSEE. 

Berberis or Mahonia nepalensis bears a remarkable rust in 
the Mussoorie and jaunsar Himalayas. This is the species from 
which Mr. Ma.ssee of Kew derived the new genus Gambleola,* 
named in honour of its discoverer, Mr. J. S. Gamble, F. R. S., of 
the Indian Poorest .Service. The species is known as Gambleola 



cornuta. It appears in the form of long black wavy hairs grouped 
in clusters on the under surface of the leaves and sometimes also 
on the twig.s, Plach hair con.sist.s of many chains of two-celled 
teleuto.spores adhering closely to one another in the chain and 
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also to adjoining chains. No other spore form is known, and it 
would be a matter of extreme interest to follow out its develop- 
ment and ascertain its life-history. This must be left to those 
fortunate enough to live near the haunts of Berberis nepalensis ; 
but there are few pursuits of more absorbing interest than to 
trace in such fungi as this the varied changes of form, associated 
as they so often are with an alternation of hosts. 


ORICxINAL ARTICLES. 


THE FORESTRY BRANCH AT COOPJ^RS HILL, 

BY W. R. FISHER, B. A. 

Coopers Hill is an ideal place for a Forest School. With lOO 
acres of land, about 25 of which are woods, with splendid playing- 
grounds, easy access to the river Thames, a good rifle-range and 
gymnasium, and excellent buildings for class-rooms, laboratories 
and the accommodation of students, a finer institution for the 
mental and physical training of young men could not have been 
established. Situated high up above the Thames valley and its 
fogs, on the plateau of the Bagshot sands, in the immediate vicinity 
of Windsor Park, with 4.000 acres of bracken and heather contain- 
ing groups of magnificent forest trees, and with a real bit of old 
F2nglish native woodland in the birch and oak of Englefield Green, 
the students in their first tour soon learned to distinguish between 
the different species of trees and shrubs. The woods of 
Windsor Forest, 10,000 acres in extent, with extensive crops of 
Scots Pine in all stages of existence, and with 1,200 acres of oak 
wood about eighty-five \^ears old, from which a working-section 
of oak forest might easily be formed, afford an excellent training 
ground for the more advanced student. There are about 50,000 
acres of beech-wood managed under the selection system, with 
natural regeneration, in the Chiitern Hills, within a day’s drive, 
while an excellent crown coppice-with-standards, at Orshott, is 
within 14 miles of the College and contains an area of over 800 


acres. 
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From 1890 to 1900 the College leased about 800 acres of pine 
Woc>d a(id heather waste from the crown near Csesar’s Camp, where 
the studeiits learned to plant and ; to thin the woods, and protect 
them^; from the dangerous heath fires. Here, also, they formerly 
prepared forest working plans, which work is now done in Germany- 
Since 1900, after all the waste land in Caesar’s Camp, 400 acres, 
had been planted and its management resumed by the Crown, 
Mr. F. Siirimonds, the Deputy Surveyor of the Forest, has kindly 
given the students every possible facility for working, as before, 
in different parts of the forest The Thames river-beds afforded 
another practice ground, and so did the excellent nursery at 
the College started by Dr. Schlich in 1885. Here the students 
sowed and planted and studied nursery-management, the nursery 
supplying ,60,000 four-year-old pine plants annually during 
our tenure of Cesar’s Camp, which were planted out there ; 
while since 1900 the plants, always exceptionally good ones, 
have been sold and planted in various woodlands all over 
England.^ 

In 1891 Dn Schlich planted in the College grounds, on a 
sloping sandy loam, with a northerly aspect, some model plantations, 
which are now 14 years old : being the only ones of the kind in 
Britain, they have been v,faited by numerous foresters. Pure 
SUver-nr, spruce, Douglas-fir, Scots and Weymouth pine, and larch, 
also pure beech, hornbeam, alder, birch and oak, and mixtures 
respectively of larch, pak and Scots pine in the beech and Silver-fir, 
constitute the chief crops. There are also instructive mixtures of 
ash and oak, the oak: being all killed out, and of ash and 
alder in which the alder is rapidly killing the "ash. These 
show the effects of , fast-growing species on slower-growing light 
demanders. 

. The crops are each one quarter of an acre ’in extent, or some- 
what less, but they, are large enough to show the effects pf light 
and shade and close , and open growth on young trees, and afford 

* Some hundreds bought by myself when on leave in 1897 and planted near 
Crowbprough in North Sussex have made the most wonderfully rapid growth, 
— Hok. ^o. 
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excellent examples of the comparative rapidity of growth of 
species during youth. In the larch and beech woods, the larch 
poles, now 17 years from seed, are 40 feet high and over two feet in 
girth at the base, while the girth of the pure larch averages nine 
inches less, although the poles are still 40 feet high. These pure 
larch crops have now been under-p’anted with silver-fir and beech. 
The immunity of the larch from disease is complete in these planta- 
tions, although there are crops of larch ruined by the larch fungus 
(Dasyscypha) within two miles. 

The long afternoon autumn and spring rambles in the various 
woodlands I have here <lescribed, where the students have done 
their full share of practical forest work, have afforded the best 
possible means for sylvicultural instruction; while during summer, 
whole days have been spent in the more distant woods. It is sad 
to think that we cannot transfer our nursery ‘and the model 
crops of trees to Oxford, with our Museum and Library ; but 
there we hope, through the liberality of St. John’s College, to start 
similar plots in the Bagley wood of 650 acres. 

Dr. Schlich, then Inspector-General of P'orests in India, started 
the Forest training at Coopers Hill in October 1905. He was 
at first the only Professor of Forestry, while Mr. H. Marshall 
Ward was Professor of Botany. The students were admitted to 
the College after passing a competitive examination in the follow- 
ing subjects : — 

1. Handwriting, Orthograpliy, and English Compo- 

sition. 

2. Elementary Mathematics. 

3. Mechanics, Physics, Botany, Mineralogy, and 

Geology. 

4. Inorganic Chemistry. 

5. Geometrical and Freehand Drawing. 

6. French or German. 

It will be noticed that the subjects were es.sentially scientific, 
and, as long as this system of examination prevailed, the F'orest 
students constantly obtained prizes at the College for Science, 
prizes which were also open to the Engineering students. 
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The Forest students remained at the Collei^e for two years, 
under the same general regulations as those apf)licable to Engin- 
neers, and their work in Physics, Geology, Inorganic Chemistry, 
Surveying and Geometrical Drawing and, to some extent, in Mathe- 
matics, was the same as that done by the latter. A special 
course of P'orest Plngineering was given to our students. At the 
end of the .second year, the students spent about three months in 
studying in detail certain forest districts in Great Britain and 
Germany, this being in addition to occasional excursions to wood- 
lands made during their stay at Coopers Hill. Mr. A. Shi[)ley,‘ 
Fellow t>f Christ College, Cambridge, was, in 1887, appointed 
Lecturer in Entomology to the Forest Branch. 

In 1888 Sir Dietrich Brandis, K. C. I. P2., F. R. S., was 
appointed Director of the Practical Study of P'orestry, and con- 
ducted the tour in Germany. Professor A. H. Church, F. R. S., 
was also appointed Instructor in the Chemistry of Soils and 
Vegetation, and gave a special cour.se of lectures to the Forest 
students. 

The first batch of Assistant Conservators of P'orests, Messrs. 
Rogers, Hart, Hill, and E. G. Oliver, who had been trained at 
Coopers Hill, went out to India in 1887. 

Mr. W. F. H. Blandford succeeded Mr. Shipley as Lecturer in 
Entomology in 1889. 111*1890 Mr. W. R, F'isher, Conservator of 

Forests in India, was appointed Assistant Professor of Forestry, and 
in 1891 the first-year students at the end of their first year’s course 
went for a fortnight’s tour in the F'rench broad-leaved forests in 
Normandy, this tour having been continued ever since; in 1900, 
however, the forests at Compiegne, Villers Cottor^t^, and Valen- 
ciennes were substituted for the Normandy forests, and the Forest 
at Le Quesnay added in 1905. Detailed work in marking trees 
for felling and thinning, under the compartment system, with 
natural regeneration, wa.s then done by the students, while they 
also visited two pine woods under coppice-with-standards 

In 1890 the course of study was rai.sed from 24 to 34 months, 
divided into nine terms. During the first eight terms the students 
studied at the College and the remaining term was .spent in 
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Germany. It was then also laid down that, with the special 
permission of the President, students not nominated by the 
Secretary of State for India for the Indian Forest Service might 
be received at Coopers Hill, either to follow the whole F'orestry 
course or to participate in the instruction given in certain 
subjects only. The only students who have benefited by this 
provision are five from Cape Colony, one from Mauritius, four from 
Native Indiaji .States, otie from Ceylon, one from Siam, and two 
from the Malay States. This regulation provided for both 
resident and non-resident students, but its provisions were not 
generally known, so that very few presented themselves for the 
course, and in two cases its benefits were disallowed by the 
President, so that we have only had two non-resident Forest 
students. 

Mr, B. H. Baden-Powell, C.I.E., late of the Indian Civil Service, 
was aj)pointed Lecturer in I'orest Law in 1891, the subject of his 
lectures forming his well-known “ Manual of Indian Forest Law.” 
In June 1891 a change was made in the entrance examination 
for Forest candidates, which was in future to follow the lines of 
the examination for Woolwich. 

The reasons for this change were to discourage cramming a 
number of subjects and to enable the Public Schools to send 
candidates direct for the Public Service, but, as many of the 
students took up no science except Elementary Mathematics, 
classical men with no knowledge of science frequently passed 
into Coopers Hill. One of these gentlemen, who sank from first 
to last in the list, left the College at the end of his first term, and 
subsequently competed successfully for the Indian Civil Service. 
Coopers Hill training required men with a decided bent for science, 
and when the Indian Police Service was recruited by the same 
examination, as well as Woolwich, our students were frequently 
beaten by men who were attracted to the other Services. 

In 1895 Mr. Biiden- Powell resigned his appointment at the 
College, instruction in Forest Law being given by Mr. Fisher. 
In 1896 Dr. Marshall W^ard became Professor of Botany at 
Cambridge 
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In 1897 Mr. C. A. Barber was appointed Professor of Botany, 
and also succeeded Mr. Blandford as Instructor in Entomology. 

In 1895 Sir Dietrich Brandis resigned the post of Director 
of tjie Practical Study of Forestry on the Continent, and Dr. 
Schlich undertook this work, in addition to his other duties. At 
tl^ same time, the course of study at Coopers Hill was modified, 
the students were to remain for seven terms at the College, and to 
study for five or six months in Germany, being sent generally in pairs 
to selected forest divisions in Pru.ssia, to work under the local Fore.st 
Officers. They finished their work on the Continent with a general 
tour of .six weeks under Di% Schlich, during which certain interest- 
ing fore.sts in South Germany and in Switzerland were visited. 

In 1898 Mr. Barber went to India in charge of the Botanical 
Department of Madras, and was succeeded by Mr P. Groom, who 
has since taught both Forest Botany and lintomology. Colonel 
G. F. Pearson, late Inspector-General of Forests in India, and for 
.some years Director of the Studies of English Forest students at 
Nancy, was appointed one of the Board of Visitors of the College 
on the retirement of Sir Dietrich Brandi.«, who had held that post 
since the commencement of the Forestry Branch at Coopers Hill. 
Dr. Matthews a 1 . so succeeded Mr. Church as Instructor in Organic 
Chemistry. Dr. Schlich was made a Fellow of the Royal Societ)* 
in the same )’ear. 

In 1900 the entrance examination for admission to Coopers 
Hill of candidates for the Indian Forest Service was modified by 
dividing the subjects into two classes — 

I. — Elementary Mathematics, Engli.sh Composition, Ger- 
man, and Botany. These were made obligatory. 

11 . — The optional subjects were the Higher Mathematics, 
1 -atin, French, Greek, English Hi.sbuy, Chemistr)', and Heat. 
Physics, Ph^^siography, and Geology. 

Owing to this change candidates had to show a knowledge 
of Botany, but the important subjects of Cliemistry and Physics 
were still left optional. The course at the College was also reduced 
to two years, and nine months assigned to practical Continental 
training in Foresti*)’. . 
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Chemistry and Heat were then added to the list of obligatory 
subjects for all Forest candidates for admission to the College, 
so that a certain knowledge of science was again ensured. 

Since 1887 the following number of students have passed 
through the College up to the date of the closure of the Forest 
Branch, August 2nd, 1905: — 

154 have been appointed Assistant Conservators 
of Forests in India ; 

9 others have obtained diplomas in Forestry ; 

9 students arc now doing practical work in 
Germany, and will probably get diplo- 
mas next July, 

Total ... 172 

Of the.se, twenty have obtained Fellowsliips at Coopers Hill ; of 
the nine who did not go to India two were declared medically unfit, 
three have received Forestry appointments in Native States in India, 
three in Cape Colony, one in Ceylon, and one in Siam. Besides 
these students, one from an Indian Native State and one from 
Cape Colony failed to obtain diplomas, and two others, non- 
resident, who attended only a part of the course, have 
obtained appointments in Cape Colon)' and Mauritius. 

Of the nine .students now in German)*, one is intended for 
.service in the Soudan, and the others will, if qualified, go to India, 
It is probable that one of them, Mr. Mercer Adams, will be a Fellow 
of Coopers Hill, the last Forester to attain this honour. Four- 
teen students have also completed their first )'ear at Coopers Hill 
and will go to Oxford, where they have been admitted to various 
Colleges, and to German)' for the remainder of their course ; two 
of the.se are intended for service in the Malay States. 

We have to regret the death, on dut}% of six of the Coopers 
Hill Forest men who went to India, and their names are recorded 
in memorial tablets in the College Chapel. One of these, Mr. 
Abbey, was a Fellow of Coopers Hill. Mr. Grenfell has retired from 
the Indian Service, and is now employed in the Transvaal Forest 
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Service, while Mr. Hanson, who has also retired, is Instructor in 
Forestry at a school for woodmen in the Forest of Dean. 

Much work besides that involved in the instruction of the 
students has been done by the Forestry Professors at Coopers HilL 
jQoopers Hill as a Forest School is no more, but the men 
trained at the old College have already begun to make their mark, 
while somewhat of the old esprit de corps of the United College 
of Engineers, Telegraphists and Foresters will remain at Oxford. 
Let us hope that the Indian scientific services will continue to 
remember the old bond of union between them and wil! further 
good government in India by working in concert. It is also 
essential for the success of the Oxford College of Forestry that 
distinguished men, who have every prospect of rising to the 
highest posts in the Indian Forest Service, should be ready, as was 
Dr. Schlich, to resign a brilliant Indian position, in order to 
continue the work he is now starting at Oxford. None but the 
best of Indian Foresters should be entrusted with such a work. 


NOTE ON THE DAMAGE DONE BY THE DROUGHT OF 
1899.1900 IN THE PANCH MAHAL DIVISION. 

HY R. S. PEARSON, I.F.S. 

In the July 1903 Indian Forester a Note was given on this 
subject in which the damage was described and the measures 
proposed to be taken to minimise the evil were stated. 

It was mentioned that, owung to the large number of dead 
and dying teak and other species standing in the forest, the 
permanent working plans had to be suspended for four years, 
ending 1905. 

As laid down in the temj)orary working plan drawn up in 
1901, for extracting these damaged trees, one-fourth of the whole 
forest was marhed and felled each year. The teak were numbered 
and felled for sale, and from these enumerations can be judged 
the enormous damage wrought by the drought of 1899-1900. 

The area worked over was 152,949 acres and the number 
of teak cut out was 2,782,700 over 9" girth and 1,415,500 under 
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9" girth, or a total of 4,198,200 trees. These figures speak for 
themselves in showing the amount of damage. 

It is interesting to note the effect of the drought on the 
trees. The trees affected, soon after the failure of the monsoon, 
showed signs of becoming stag-headed. The damage then 
worked slowly down the stem and, finally, the whole portion of the 
tree above ground was completely dry. This took from two to three 
years ; after that the roots showed signs of drying, and, finally, the 
whole tree system was completely dead. The fellings of the first two 
years produced excellent coppice, and the act of felling the dying 
trees, and so allowing vigorous coppice shoots to come up, caused 
new roots to form, thus for a time saving the root system. The 
fellings of the third year produced fair coppice, but not so good as 
that of the first two years’ fellings. This was partly due to the stools 
having reached a more advanced stage in drying, anc} also to the very 
short rainfall in that year. The results of last season’s fellings have 
not yet been carefully examined, but, provided some vitality is still 
left in the stools, the heavy rains of this monsoon should anyhow 
give a fair chance of a certain amount of good coppice being 
produced. 

The result of these fellings has naturally much opened the 
forests, with the result that natural regeneration in fire-protected 
aieas has been above normal, esjjecially of such species as khair 
(Acacia catechu) and dhaura (Anogeissus latifolia), and teak to a 
less degree. 

The following is a list of trees, giving their respective power 
to withstand drought as observed in this Division : — 

I. — Species not found damaged by drought. — 


Kosam 

... Schleichera trijuga. 

Sissam 

... Dalbergia latifolia. 

Aniar 

... Acacia leucophlaea. 

Karanj 

... Fongamia glabra. 

Falas 

. , . Butea frondosa. 

Tamarind 

... Tamarindiis indica. 

Phasi 

... Dalbergia pan icu lata. 

Bherda 

... Terminalia belerica. 
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Rohin 

Soy mid a febrifuga. 


Banyan 

Ficus bengalensis. 


Pipal 

Ficus religiosa. 


Nirmali 

Stychnos potatorum. 

’ * 

Bor... 

Zizyphiis jujuba. 


A1 ... 

Morinda exserta. 


Simal 

Bombax malabaricum. 

II. — Trees si 

ightly affected by d 

rough t. — 

Very slightly 

|Amba 

Mangifera indica. 

damaged. 

iMoka 

Schrebera swietenioides. 


Mohin 

Odina wodier. 


Kandol 

Sterculia urens. 


Gugal 

Bos wel 1 i a serrata . 


Kalam 

Stephegyue parvifolia. 


Haldarwa 

Adina cordifolia. 


Ganeri 

Cochlospermum gossyp- 
ium. 

In some places j 

rKhair 

Acacia catechu. 

somewhat heavily 

Bia 

Pterocarpus marsupial m 

dainaged. 1 

[Tembru 

Diospyros melanoxylon. 

II. — Species badly affected by drought. — 


Teak 

Tectona grand i.s. 

Very heavily | 

Kakacfa 

Garuga pinnata. 

damaged. j 

Umbh 

Saccopetalum tomenlosum. 


,Mowra 

Bassiu latifolia. 


I'Bili... 

.^gle marmelo.s. 

Heavily 

Dhaura 

Anogeissus latifolia. 

damaged. 

Sadada 

Terminalia tomentosa. 


.Aola 

Phyllanthus emblica. 


THE MUTHODl TEAK PLANTATION OF i903'<s>4- 

BY D. J. EVKRS 

FOREST RANGER, MYSORE STATE. 

It might not be out of place, as an introduction, to give a 
genera] description of the Jagur Valley and the Baba Buden Moun- 
tains which “ completely environ it,” and which, according to Rice, 
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contain one of the highest peaks, Malainagiri, 6,317 feet above 
sea-level, “ between the Himalaya and Nilagiri.” Rice thus 
describes the Baba Buden Mountains — “the loftiest range on the 
Mysore tableland. The form of the chain is that of a horseshoe 
with the opening to the north-west. The northern arm 
commencing with the Hebbe Hill stretches eastwards without 
interruption for about 1 5 miles, whence, bending southwards, it 
presents to the east an unbroken wall of more than 20 miles. The 
southern arm is formed by the Baswan Gudda and Woddin Gndda 
ranges. The character of the chain is that of a stupendous ridge 
6,000 feet above the level of the sea, and in some parts only a few 
yards wide at the summit, rising at intervals into loftier peaks. 
The summit of the hills consists of steep grassy slopes, well wooded 
in the ravines, through which flow perennial springs. The sides 
are densely clothed with forests, among which are numerous coffee 
plantations, as w'ell as in the Jagur Valley, which is one stretch of 
forest as far as the eye can reach.” The Jagur V^alley lies beyond 
the right bank of the Bhadra river. Continuing, the .same 
authority says of the Baba Budens — “ projecting as it were like 
some Titanic bastion, they guard the approaches to the Malnaad 
or Highland region formed by the congeries of hills and mountains 
which intervene between the range and the ghauts on the west ; ” 
and of the Jagur Valley he further adds — “ throughout the Jagur 
Valley is a continuous stretch of valuable forest, den.sely clothing 
the hillsides and giving shelter to much coffee cultivation. Sholas 
and hanging woods occupy every ravine and hollow of the Baba 
Budens. In the.se vast .solitudes the habitations of man are few 
and far between. A single homestead, hidden amid the luxuriance 
of tropical vegetation, is often the only sign of his pre.sence for many 
miles around. These vast wilds and solitudes, with scarcely a 
human habitation, were, until a few years ago, well stocked with 
every variet}' of game, from the elephant and bison downwards. 
The advance of the coffee planter has now forced back the savage 
denizens to remoter and more secluded spots.” At the time Rice 
wrote (nearly 30 years ago) he says — “ Roads there are none. No 
wheeled conveyance disturbed the peace of the well-nigh trackless 
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woods save where a space, annually cleared for the occasion^ 
allowed the car of some popular god to be drawn a couple of 
hundred yards and back from his shrine in the depths of the forest. 
All the valuable produce of the country was, and to a great extent 
still ds, transported on the backs of cattle, the rallying sounds from 
the belled leaders of the drove resounding far and wide.’* But, 
thanks to the Public Works Department, a local fund road has been 
since opened from Chikmugalur, the headquarters of the District 
Forest Officer, toHebbe, the headquarters of the Jagur Valley Range 
Office, a distance of 32 miles. At Hebbe the P'orest Department has 
constructed a palatial wooden structure for the accommodation of 
the Ranger and a remarkably pretty gothic mortar building for 
the accommodation of Inspecting Officers. Both buildings are 
situated close to and on the right bank of the Bhadra river. 

It might interest your readers to know, on the authority 
of Rice, that the Baba Buden Mountain is the cradle of the coffee 
cultivation of Southern India. “ The Range is called in the Hindu 
Pooranas Chandra Drona, but derives its present name from a 
Mahomedan saint who took up his residence on one of the southern 
slopes, and is stated to have reared coffee from seeds he had 
obtained at Mocha. A cave containing what the Mahomedans 
assert to be the tomb of Baba Buden, but the Hindus to be 
the throne of Dattraya, is a venerated place of pilgrimage for 
adherents of both creeds.” 

The Jagur Valley is considered to be the best wooded part of 
the Mysore Province. The growth is of a very mixed character, 
consisting of the following species; Teak, Matii (yVn/i/mi/ta 
tomentosa), Hoonal {T, paniculata), Nandi {Lagers triwii a mictocarpa)^ 
Bete (Dalbeigia latifolia), Houne {Pterocarpus Marsupium\ Cedrela 
Toona and C, serrata, Jamun {Eugenia janibolana\ Dindiga 
{Anogeisstts latifolia), Kakee {Cassia fistula), Jambe {Xylia dolabfi- 
forvtis\ Sagode {Schleichera trijuga), Halasu {Artocarpa/s mtegti- 
folia), Jalarie {Shorea laccifera), Sampege (Michelia champaca), 
Tbadsal {Grewia tiliafolia), Bende {Hibiscus esculeutis), Kanagal 
{Dillenta tndica ), Bage {AlbisHa lebbek), Bilwara {A. odcraiissima), 
(Acacia ferruginea), Honge {Pongamia glabra), Genasu 
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{Stereospermum suaveolens\ the wild mango, Thupra {Diospyros 
tJielanoxylon)y Jagalagauti (/?. moulana), Tani {Terniinalia belerica)\ 
Burga {Botnbax malabaricum)^ and other species too numerous to 
mention. The large bamboo {Dendroazlamus strictus) and the 
small kind {Bambusa arundinacea) are to be seen everywhere, 
and their feathery culms lend a pleasing feature to the landscape 
and help to break the monotony of the broad-leaved species. The 
sandal, the tree of the Mysore Forest Department, inasmuch as 
it brings in the most revenue, does not thrive in the dense forest 
of the Jagur Valley ; but where the growth is rather open and 
shrubby, it abounds. That the sandal does not rejoice in dense 
cover, is evident from the large quantity of dead wood found in 
these forests. This dead wood is collected by the Department 
and sold annually for thousands of rupees. The quantity of 
such wood collected in this Range during the last official year 
amounted to no less than 230 tons, and the contractor has 
engaged to collect 200 tons more during the current year. 

The teak is not uniformly represented, but occurs only in 
patches ; and since it is the most valuable of the timber trees of 
the di.strict, the Department is endeavouring by every means to 
encourage its growth. 

'I'he soil of the Jagur Valley is a very rich loam and the length 
and the girth of the boles of the trees, particular!)- Matti 
{Termiriali'a touientosa\ testify to its depth and extreme hygrosco- 
picity. 'i'he valley comes in for a very fair share of the S.-\V. 
monsoon; and during the rainy months (June to the end of 
September) the ground is very soppy. 

All the State ft)rests of this Range, and they are particularly 
fine, are comprised within the Jagur Valley ; but I shall speak of 
only one of them — the Muthodi State P'orest, and more particularly 
the south-west corner of it, where teak planting has been carried 
on since the year 1903. 

The Muthodi State forest is nearly an island, having nallas 
on its north, west, south and nearly half of its east side. In 
extent it is nearly sixteen square miles. The Chikmugalur-Hebbe 
road runs more or less along the western boundary of the block, 



INDIAN FORESTER [deckmber 

entering it at the 6th furlong in the 2ist mile and leaving it at the 
7th furlong of the 27th mile. Constituting as it does a fraction of the 
Jagur Valley, the forest growth in the block is of a very varied kind, 
consisting largely of Matti ( Tenninalia tomeHtosa)^ Tani( 7 '. belericd)^ 
Htinal {T. paniculata), Nandi {Lagef'stromia microcarpa)^ Sagode 
{Schleichera trijuga), Kanagal (Valeria indica\ Bate (Dalhergia 
latifolid), Houne (Pterocarpus Marsupium), Thadsal (Grewia 
tili(efi>lia\]dAXi\x\\ (Eugenia jamboland), Yattaga (Adina cordi folia), 
Keechaga {Erythrina stricta),Dn\d\gK (Anogeissus lati/olia), Kakee 
(Cassia fistula), Bilwara (Albicisia odoratissinia), and several other 
species of trees. The large and small bamboos abound throughout 
the forest Teak is found only in patches here and there ; and it is 
with the object of increasing the stock of this valuable species that 
artificial planting has been started. 

The Muthodi teak plantation is, as already stated, situated in 
the south-west corner of the forest, and not far from the confluence of 
the Somayahaini and Tadave nallas, the former of which forms the 
we.stern and the latter the .southern boundary of the area. The 
Chickmugalur-Hebbe road divides the area into two nearly equal 
parts. The left half has a gentle slope towards the east, while the 
right half is nearly level. The locality is admirably adapted for 
the purpose for which it was taken up, and for water convenience 
it would be impossible to' find a better spot. 

It was decided by the Conservator of Forests in M)'.sore in his 
Inspection Note of the Kadur District that “ a commencement be 
made with 50 acres on the right bank of the Somavahaini in 
compartment i.” The Note lays down that “ the entire area should 
be cleared of all tree growth and bamboos, except promising 
specimens of Teak, Houne (Pterocarpus Marsupium) and Bete 
(Dalbergia latifolia), in December or January, and burnt in April, 
after removing all saleable timber;” and accordingly work was 
begun in December 1902, when the area prescribed was clear 
felled, except for a few Bete trees, which were left as seed bearers, 
and the dt^bris burnt at the end of March 1903. 

A nursery of one-quarter of an acre (10 guntas) extent was 
formed on the right bank of the Tadave halla. Prior to the breaking 
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Up of the soil, a lai*g^ quantity of brushwood was burnt on the spot 
and after the ground cooled it was dug to a depth of i yi feet and the 
clods well pulverised and mixed with the ash; beds of 2 feet width 
and of convenient length were then laid out, and 10 pallas of seed 
sown in them, the seed having first been soaked in liquid cowdung 
for three days. (The seed was obtained from the Lakwalli Forest.) 
Witli the object of forcing germination, since teak is so tardy in 
the matter, the nursery beds were covered with a layer of straw 
and copiously watered morning and evening. 

Seedlings which attained a height of 3 inches were pricked 
out of tlie nursery beds and basketted and allowed to remain in 
the nursery till they attained a height of 6 inches. In this way 
6,500 seedlings were treated, and they were chiefly utilised to 
replace casualties during the months of September and October 
1903. The remaining seedlings were allowed to stand in the seed 
beds till they attained a height of 6 inches, when they were 
pricked out and transplanted into the area in feet cube pits at 
distances of 8 feet apart. This work was conducted during Jiil)\ 
August and September 1903. 

During the rainy season, and until the end of January, it is 
well-nigh impossible to enter the forests of the Jagur Valle\’, and 
in fact any Malnaad forest, owing to the luxuriant growth of a 
species of Liliacea; which comes up as soon as the rains set in 
and holds the field till the hot weather la}'s it low, only to arise, 
IMKenix-like, during the next year. No matter how many fires may 
pass through the forest during the dry months of the year, 
with the advent of the rains the“Sulai Soppu,'’ for that is the 
name of the lily, is sure to make its appearance. In forests rigidly 
fire protected the luxuriance the lily affects during the rainy .season 
is awesome. It reigns supreme, and defies the natural regeneration 
of the forest trees by preventing the germination of seed, and 
suffocating any \'Oung seedlings which may have had the 
hardihood to come up a few months previously. The plantation 
proved no exception to the rest of the forest, and so the area had 
to be weeded in January 1904, and again in June 1904 and again 
last May. 



694 


INDIAN FORESTER 


[DECEMBER 


Although it is only three years since the plants were put out a 
good many of them are now quite 20 feet in height and 6 inches in 
girth ; but the average height is 8 feet and the average girth 3 
inches. 

During the official year 1904-05 a further extent of 50 acres 
was operated upon ; but owing to the season having been an 
abnormally unfavourable one, the planting proved a failure, except 
in an extent of about 10 acres. However, the area was replanted 
during June and July last, and a further extent of 50 acres added. 

'The appended statement gives the total expenditure incurred 
bn the plantation of 1903-04: — 


Description of work. 

No. or 
quantity. 

Hate. 

Amount. 



At per 

Rs a. p*. 

Felling over ihe jungle and burning 


Rk. 21-8-0 acre. 


over the dtJbris 

Preparing a nursery loguntasin extent 
including watering charges for 35 
days and other incidental cliatges, 
such as erecting a shclier, purchase of 
straw for seed beds, digging a drain 

50 acres. 

*♦075 8 0 

around the nursery, transport of seed 
Preparing bamboo pegs for aligning 

... 

*•• 

99 4 9 

the area ... ... , 

34 ,cxx 3 

Daily labour. 

75 3 0 

Weeding the area prior to aligning . 

acres. 

Po. 

9110 

Aligning and pegging off 

Not stated. 

Do. 

107 4 0 

Digging pits ... 

34.000 

Do. 

9 6 

Filling do 

34,000 

Do. 

11776 

Planting out ... 

34,000 plants. 

Do. 

122 12 6 

Baskets 

Filling baskets with earth and pricking 
out seedlings from nursery beds and 

6,500 

Rs.5-2-io 1,000 

33 «o 0 

basketting them 

Weeding in lines to ascertain casualties 

6,500 

Not stated. 

Daily labour. 
Do* 

19 6 6 
49 4 9 

Replacing casualties 

6,500 

Do. 

>3 1 1 0 

First weeding, January 1904 

40 acres. 

Rs. 3 acre. 

147 0 0 

First pruiung, April 1904 ... 

49 do. 

Daily labour. 

20 2 0 

Second weeding, January 1904 

21 do. 

Rs. 3 acre. 

63 0 0 

Second pruning, June 1905 

Third weeding, May 1905 ,,, 

Clearing compartment lines in the area 

49 do. 

Daily labour. 

500 

49 do. 

Rs. 3 acre. 

147 0 0 

and fire lines around it 


Daily labour. 

41 12 0 

Total expenditure 

... 


2,465 11 6 
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SYLVICULTURAL NOTES ON HARDWICKIA BINATA. 

BY OLD RANGER. 

Referring to Mr. E. M. Crothers’ “ Sylvicultural Notes on 
Hardwickiabinata ’* which appeared in the July issue of the Indian 
Forester, I venture to send you a note on my observations of the 
Anjan (Hardwickia binata) in the Buldana Forest Division of the 
Berar Circle, Central Provinces. 

Distribution , — Here Anjan first occurs in the extreme north of 
the Division, along the outer lower slopes of the Satpuras, in the 
Ambabarwa Range. 

It again appears in the Ajanta Ghats, where it occurs in the 
western portions of the Ghatbori Reserve, continues throughout the 
Geru-Matergaon Reserve, and extends into the eastern portions of 
the Amdari Reserve ; these three reserves forming a more or less 
continuous chain of forests lying along the Ajanta Ghat Hills, 
which run from east to west through the centre of the Division, in 
a direction more or less paralled to the Satpuras and separated 
from them by a huge, flat, gently undulating and highly cultivated 
plain, some 40 — 50 miles wide and drained through its centre by 
the Puma River. 

In the Ghat forests the extreme eastern and western limits of 
distribution are very well defined, few trees being found beyond a 
certain ridge or ravine in either case, which coincides to a marked 
degree with the moorain soil tracts, an extremely hard and 
dry clayey soil, highly impregnated with iron I believe. 

To north and south, however, stray specimens of good growth 
often occur far out on the cultivated plains, which leads one to 
infer that possibly in ages past the Anjan forest extended right 
across this large intermediate plain. 

Aspect appears to me to have little to do with distribution, all 
aspects being represented and equally favoured in the above tracts ; 
a well-drained soil, mooram for preference, appears to be essential, 
and where these conditions exist trees of fine growth may often be 
found growing on the banks of streams. 

Within the Anjan zones, wherever the .soil is deep enough and 
contains a fair proportion of black cotton soil, with rather more 
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moisture than it is possible to obtain in a pure mooram soil, Anjan 
is found mixed with many other forest species, such as — 

Khair (Acacia catechu) 

Lendia (Lagerstromia parviflora) 

Sadhra (Terminalia tomentosa) 

Dhaura (Anogeissus latifolia) 

Salai (Boswellia serrata) 

and even teak, but as soon as ever we return to pure mooram soils 
Anjan appears growing either pure or has for an associate Salai 
only, presumably merely because no other species appear to be able 
to exist on such soils. 

An enormous percentage of the stock in tl\pse Anjan forests is 
composed of old gnarled trees, invariably unsound ; young pole 
growth is rare, and occurs in ravines principally, and undoubtedly 
came into existence on the stoppage of indiscriminate hacking by 
Forest regulations. 

Sapling growth is however even still rarer, and, strange as it 
may read, occurs principally in the vicinity of cultivation, and the 
best on temporarily abandonecT cultivation. 

This gnarled and unsound state of the older growth is 
undoubtedly due to generations of lopping, whereby fungi, injurious 
insects, fire, etc., etc., were rendered every aid and opportunity of 
multiplying their injurious effects. During times of scarcity of 
fodder Anjan leaves are much sought after, and in former days 
afforded practically the only fodder supply for starving cattle ; then, 
again, a u.seful fibre, yielded from the bark of young growth, also 
leads to heavy lopping. 

REPRODUCTION FROM SEED. 

A sporadic seeding of Anjan probably takes place every year, 
but regular seedlings I believe occur about every third to fifth 
year, when large tracts seed gregariously and generally very 
profusely. 

The seed begins to fall early in May, and although heavy is, 
by means of the long wing with which it is provided, capable of 
being carried some distance by the wind, so that the whole of 
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the ground to leeward of a good seed bearer may be seen strewn 
thickly with seed. 

With the first showers of the monsoon germination appears to 
take place, and the tap root, although the seed is lying on the 
surface fully exposed, manages to force its way into the hardest 
soils and immediately starts on its career straight downwards. 

A week or so later the whole of the ground will be seen 
covered thickly with seedlings, so thickly that, .it is impossible to 
avoid trampling on hundreds on walking over the area. 

My observations of the germination of Anjan seed have 
convinced me that very little moisture indeed is required to start 
germination, and so sensitive are the very young seedlings to 
excessive moisture that, if seed be sown in a pot containing leaf 
mould or rich soil, and this be allowed to get a little too damp, the 
thick fleshy cotyledons of the young seedlings are immediately 
attacked by rot, which extends downwards to the roots, and a 
whole pot of young seedlings may thus be destroyed in a single 
night. 

The foregoing leads me to believe that the seed of the Anjan, 
owing to its great sensitiveness to moisture, is incapable of lying 
quiescent in the soil, unless that soil be absolutely dry, a condition 
which is hardly likely to continue for a twelve month in the 
driest of regions, outside a desert. 

Therefore, unless the seed of the year had fallen just before 
Mr. Crothers made his fellings in February and March, I feel 
convinced that the supposed seedlings noticed by hhn after those 
fellings must really have existed before they were made and before 
the rains, that is, that they could not have been the result of the 
previous year’s seed which had lain quiescent through one monsoon 
and germinated during the next one. With Anjan I find it often 
happens that in the case of seedlings or very young plants all growth 
above ground dies down or gets eaten off in the dry weather, but 
shoots up again on the burst of the monsoon, and these young 2 — 3- 
year-old plants are very often apt to be mistaken for seedlings of 
the year, until closer examination shows a thickened root stock 
and the scar or scars of the previous year's shoot or shoots. 
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Root system , — From the very first signs of germination the 
development of a very strong tap root becomes a noticeable 
feature. This tap root drills on straight downwards and apparently 
grows 5 — 6 times as fast as the young shoot above ground. I 
haye found young seedlings, of 6 — 9 months* growth and only 
3" — high, the possessors of tap roots 22" — 28" long (actual 
measurements), the almost complete absence of side roots being 
very noticeable. 

This enormous development of the tap root is maintained 
throughout the life of the tree, as may be seen by observing the 
root systems of Anjan growing on the edges of high banks or cliffs 
adjoining streams ; in such places, where washaways have occurred, 
enormous exposed tap roots may frequently be measured. 

COPPICE AND POLLARD GROWTH. 

In Berar Anjan does not coppice successfully ; the stools - 
frequently produce numerous Coppice shoots, but these never 
advance beyond a slender drooping stage, and gradually all die 
back. 

It pollards very freely and most of the older growth is composed 
of pollards. 

Timber , — Anjan timber is not prized in this province. It is 
an extremely heavy and hard wood but is only considered fit for 
supports, since its transverse strength is weak and it cannot there- 
fore be used as cross beams. 

The dark maroon heart wood is rarely if ever touched by 
insects, but the white sap wood soon gets riddled by weevils. 


CORRESPONDENCE. 


ARBORICULTURE IN THE UNITED PROVINCES. 

Can any of your readers give me definite instances of avenues 
in the United Pi*ovinces or adjoining districts having been destroyed 
by insect pests ? 

The point is raised on page 507 of your September issue in a 
review of the Manual of Arboriculture for these Provinces. I bad 
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made some enquiries while preparing the Manual, and had been 
unable to find any authentic case in which avenues of mango, mahna, 
jamun or shisham had been injured in this way; nor could I learn 
that the large mango and mahua groves, which are a feature of the 
Provinces, suffer severely from insects affecting the growth of the 
trees themselves. I therefore retained the existing recommenda- 
tion to plant pure avenues, as there was no evidence to prove 
that the trees which form the bulk of our avenues ran any serious 
risk. But, of course, the evidence at my disposal is very incomplete ; 
and I shall be much obliged to any of your readers who may be 
in a position to supplement it. 

I must not omit to acknowledge the cordial tone of your 
review. 

C.\WNi‘<)i<E : W. H. Moreland. 

2 Tth October 1905, 

We trust tu be able to give Mr. Moi eland some notes upon this s» bject ; but in the 
meanwhile we hope that any of our readers who may have been in the position to 
record personal observations will kindly place them at tbe disposal both of our 
corrc'jpondent and of our readers jifeiierally — Hon. Ed. 


A NEW ME'rHOD OF FIRE PROTECTION. 

The number for July last (page 419) contains a request for 
opinions on my old idea of forestalling incendiary villagers by a 
.system of early and light firing. As the Honorary Editor put out 
my fires with a cold douche to begin with, and nobody else has res- 
ponded, I crave permission to publish the following extract from 
a “ Note on the .SinghWioom Forests of I^ngal,”* &c., dated 7tl> 
March 1902, by the late Inspector-General, Mr. H. C. Hill. 

“ Would it not be better to fire all the forest that can be got 
to burn early in January of each } ear, and so escape from the 
intensity of later fires?” 

Surely now I may hope for a little criticism, if only from the 
new school that pins its ho|)es of salvatk)n to forest fires? — F. G. 
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REVIEWS AND TRANSLATIONS. 


FORES'!' ADM-INISTRA'J'ION IN COORG, T903-04. 

A considerable adtlition was made during the year to the area 
of resened forests in Coorg, consisting of some 107,209 acres 
comprising three large blocks of forests on the ghats. This area 
was taken from the forests of the province known as “ reserved 
lands/’ 7. forests reserved under section 4. The balance of these 
forests will, we understand, be subsequently reserved. 

The protected forests, which were fully explained in our last 
year’s review, have remained without alteration. The total area 
of forests under the Department is 364,271 acres. 

Satisfactory progress was made in forest .settlement work, 
107,209 out of 207,082 acres being .settled ; 22,433 acres have been 
excluded and transferred to the Revenue Department, whilst 
77,440 acres are now pending settlement. 

No additions were made to the .sanctioned working plans, nor 
was any revi.sion of existing plans neces.sary. The plan for the 
sandalwood area has been suspended owing to the destruction 
caused by the “ spike ” disease. As regards preliminary working 
plan reports it is stated that work will begin next working season 
on such as are required for the very large areas of lately-constituted 
reserved forests on the ghats ; for these forests, owing to the 
inaccessible nature of the country, it will at first be necessary to be 
content with preliminary plans for the more accessible, and valuable 
valleys. 

Under offences there was an increase of 43 ca.ses as against 
20 in the previous year. The increase was chiefly under ‘‘ grazing ” 
and “ other ” offences. The former were principally in connection 
with the sandal plantations. It is hoped that steps which have 
recently been taken to complete the fencing of the.se plantations 
will reduce the number of cattle trespassing in them. Under the 
other head the increase refers to .sandal destruction outside the 
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reserves, and considering the extent to which this valuable source 
of revenue is threatened by disease the greater attention paid to 
its general preservation is a satisfactory feature. 

We alluded in our review of last year's report to the method 
of fire protection instituted by the present Divisional Officer; that 
it has resulted in a well merited success will be obvious from the 
fact that in 98 per cent of the area protected fire was kept out. 
The total cost of the protection came to Rs. 2677 per square mile. 

Sixty-one per cent of the reserves were open to grazing, the 
increase over last year being due to the inclusion of the ghat 
reserves in the present figures. All the protected forests and 
reserved lands were open to grazing. 

The report states that it is a matter of regret that there is no 
diminution in the mortality of sandal trees and plants from “ spike ” 
disease. During the )’ear 27,990 diseased plants were uprooted 
and destroyed in the Jainkal Ratige and 12,078 in the Cauvery 
Range, a total of 40,068, at a cost of Rs. 1,039, as against 36,000 
during the preceding )’ear. We read, however, with relief that the 
epidemic is still confined to the area infected when the.se opera- 
tions were first commenced and has not extended. Fear is, 
however, expressed that, as the sandal-producing tract in Coorg 
is limited to a very narrow belt, about 10 — 15 miles wide along the 
northern half of the eastern border, and that the disease has now 
been raging from four to five years, it will be onl)' a matter of a 
few years before its effects will begin to tell upon the revenue. 

The extermination of the lautana plant from the reserved 
forests, a work which can only be carried out in the monsoon 
sea.son owing to the fact that it is only at that time that the 
plant can be pulled up without leaving the stump and main root 
behind to propagate fresh shoots, was not undertaken owing to 
disease appearing amongst the elephants. This peculiar affection 
has been already alluded to as having appeared in Mysore. It 
was apparently a form of anthra.x identified as Hcei/iof rhagia 
septiemmia. In the Coorg forests alone six wild elephant.s were 
found dead, besides numerous deer and pig, some bison and two 
panthers. The disease also spread to village cattle. One of the 
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departmental elephants caught the infection and died, the rest 
being removed from the forest. 

The reproduction of sandal is said to have acrain been poor 
owing to the absence of rain in February and March, the moisture 
being apparently an essential to the life of the seedlings at this 
period. Forest Officers in Burma will probably read with consi- 
derable interest the following paragraph : “ The writer’s attention 
has been particularly directed to the effect of fire protection in a 
climate such as this, so eminently conducive to the growth of 
forest vegetation, upon the multiplication of the more valuable 
species in the forest, and he must record his unwilling conversion 
to that side of the controversy which has been running on for 
some years amongst Burma Forest Officers which maintains that 
successful fire protection tends to the suppression and consequent 
diminution of teak in forests under certain circumstances. It is 
doubtful whether the same should not be said, although to a less 
degree, of other important species of which Pterocarpus ittarsttpium 
is one. The balance of advantages is no doubt turned again by the 
superiority of the timber which is grown under protection. Locally, 
the teak taungya s} slem, which is worked in these forests more 
than adjusts all differences, but of the fact set forth there is not 
much doubt in the writer’s mind.” 

The old system of sandal reproduction by dibbling out seed 
has, owing to the destruction of the seed and young seedlings 
by rats, squirrels and monkeys, been superseded by the planting 
out of six months old plants from nurseries. Only partial 
success in this method wms met with during the year under report’ 
some 5,000 seedlings being put out. Work in connection with 
teak kumries (taungyas) was continued in North and South 
Coorg. 

Almost the whole timber production of the reserved forests 
is exploited by means of .selection fellings. The sandalwood 
is however, removed under unregulated fellings, contractors search- 
ing and bringing in dead trees and stumps, no other trees being 
removed. Minor produce is removed under a .system of annual 
leases sold by auction. 
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The total sales of timber, excluding sandal, aggregated 
85,444 cubic feet and realised Rs. 80,596. Of sandalwood 246 
tons of rough wood was collected, there being on hand 90 tons of 
clean wood and 90 tons of rough. Altogether 250 tons of rough 
wood were converted, yielding 236 tons of clean wood. To hun- 
dred and nineteen tons of clean wood were disposed of for 
Rs. 1,02,733, or an average of R.s. 469, the highest value yet realised. 
The cost of collection and preparation amounted to Rs. 20-15-0 
per ton. 

The gross revenue realised was Rs. 2,24,575 against 
Rs. 1,86,215 of the previous year, the expenditure being Rs. 88,273 
as compared with Rs. 94,099 and surplus Rs. 1,36,302 as compared 
with Ks. 92,1 16. The whole of this increase was derived from .sales 
of departmentally felled timber and from sandalwood. About 
Rs. 41,700 was derived from rosewood and ebon\%* which were sold 
for as much as Rs. 2 and Rs. 4 per cubic foot respective!)-. As re- 
gards sandalwood, there was an increase of over Rs. 18,000 
owing to a greater demand. 

An attempt was made at the collection and preparation of 
gum kino {/^LTocarfius marsufiifim). Three hundred and thirty- 
five trees were tapped and 77 lbs. of dried kino were obtained and 
.sent for analysis to the Reporter on Economic Products, Calcutta, 
the report on the analysis proving a favourable one. 

P'ive new elephants were captured in pits. Of these three were 
serviceable animals (one tusker subsequently died of anthrax), 
the remaining two being calves. 


CURRENT Lri'ERATURE. 

In Thk Forrst Quarterly for August (No. 3 of 1905) 
there are two able papers by Henry S. Graves on Volume Tables 
and Methods of Scaling Logs. B. E. Fernow, the Editor-in-Chicf, 
reviews the two works on Forest Terminology which have recently 
appeared. The one is tlie well-known French-German Dictionary 
by Professor J. Ger.schell, of which the 4th edition has already been 
noticed in these pages. The second is the Bulletin of “ Terms used in 
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Forestry and Logging” issued by the American Bureau of Forestry. 
As Mr. Fernow says, the first-named publication covers a wider 
field and has a different aim from the latter, namely, to record for 
dictionary use the terms employed in the three languages in Forestry 
and allied subjects ; while the American publication^ is a statement 
of the terminology which the Bureau of Forestry “will closely 
follow in all its work.” It is therefore less inclusive but to the 
Americans of more direct interest. We are of opinion that it 
would be of great advantage were the compilation of an English 
Dictionary of Forestry terms taken in hand. At present we suffer 
from having a plethora of words meaning the same thing, 
often curious derivations from the French or German. It would 
probably be of advantage to come to some definite understanding 
with all English-speaking Foresters upon this subject. E. A. 
Sterling contributes a short paper on Forest Legislation in 
Califijinia. 

The monthly Allgemeine Fokst-U jAtlDZEITUNtJ publishes 
as a supplement the Jahresbericht fiber Veroffentlichungen und 
wichtigere Ereignisse im Gebiete des Forstevesens, der Forsstlichen 
zoologie, der Agrikulturcheinie, der Meteorologie und <ler forst- 
lichen Botanik ffir das Jhar, 1904.+ This is a most useful annual 
.survey of fore.st literature. ^ Taking in the whole world, it discusses 
all magazine literature of permanent interest and also records 
all book literature. Each chapter, of which there are nine, is 
prepared by an expert in the particular subject dealt with. No 
index is appended, but a summary index comprising the last 
ten yeas is under preparation. 

In the Records OF THE Geolocjical Survey OF India is 
a paper by Mr. J Malcolm Maclaren on the Geology of Upper 
Assam. It is pointed out that the region is a great plain situated 
320 to 500 feet above .sea-level, and bounded on the north-west 
by the Eastern Himalaya and on the south-east by the Patkai 
ranges, while the head of the valley is closed in by the crystalline 

* Bulletin No, 61, pp. 53, Smo., U. JS. Oepai tinent of Agriculture, Bureau of 
Forestry. 

t br- Karl Wimmenauer Frankfort, 1905, Mk. 3, 60, - 
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and metamorphic rocks of the Mijn ranp^es. On the Patkai 
and Himalaya ranges upper tertiary sandstones occur at a 
considerable height, up to 6,000 feet indeed, hut they have not 
been observed anywhere on the heights of Miju. Attention is 
drawn to the general uplifting and reversed faulting of the 
tertiary rocks on either side of the great plain, and to the 
deflection in the trend of the Patkai range where it abuts against 
that of Miju. These features are attributed to earth stresses 
during the formation of the mountains, Mr. Maclaren concludes 
that the Patkai and Himalaya, in their later growth at least, are 
of contemporaneous development, and that both are orographically 
and geologically distinct from the great meridional mountain- 
system of Upper Burma, Tibet, and Western China. 

In the Rkvuk des Eaux ET egrets for October an 
account is given of the meeting of the first Congress held having 
for its object the protection and reafforesting of the mountainous 
tracts. The Congress met at Bor leaux on the 28th and 29th of 
Jill}’ under the presidency of the Minister of Agriculture, the 
aMinister of Public Works being also represented, as were also the 
I^'rench Alpine Club, the Touring Club, the Geographical Societies 
of Paris and Bordeaux, the Society of Ph)^sical and Natural Science, 
the National Society for the P^ncouragement of Agriculture 
and other Agricultural Societies. The object of the Congress was 
to draw attention to the enormous importance, to agriculture in 
all its forms, to the maintenance of the water-supply for the 
requirements of the people, to the upkeep of roads and other 
communications, of reafforesting or keeping under forest 
the mountainous tracts in France. A number of resolutions 
upon this important subject were adopted. 

Bulletin No. 53 of the Department of Agriculture, 
Madras, deals with the cultivation and curing of tobacco as 
followed near Dindigul, Madura District. In this Bulletin Mr. 
Benson, Deputy Director of Agriculture, considers the class of soil 
chosen for tobacco cultivation, and the method of preparing it, 
goats and sheep being penned upon it at night for a month or six 
weeks after the land has been ploughed up seven or eight times. 
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The manure thus obtained is exposed to the sun and rain and then 
ploughed in. The seed is then put in beds, the beds being merely 
parts of the field with little banks raised round the sides to 
retain the water. These are made near the well, the beds being 
flooded to a depth of halt an inch or more. This cakes the surface, 
and but a limited number of the seeds germinate. The latter takes 
place in seven or eight days. About six or seven weeks after 
germination the seedlings begin to show their leaves, and when 
these latter are 3 — 4 inches long the seedlings are transplanted. 
The land before the transplants are put in is ploughed up and 
th0 cliannels flooded. The plants have to be kept weeded and 
vratered, and some hoeing is done. The plants are topped 
when they are 2)^ — 3 feet high and a few days before the bud 
appears. They have then been about two months in the 
field and carry from 9 — 12 leaves. l*he plants ripen in 90 — TCX 5 
days, and when a few spots have appeared on the lower leaves the 
plants are cut off close to the ground at about 5 p.m. They are 
then allowed to remain exposed to the night clew and at day- 
break are gathered up and bulked into small circular heaps two feet 
high, the stalks outwards. These heaps are covered w ith straw, 
and are not opened till the third evening after the harvest. The 
plants are then left on the ground for a short time, being subse- 
quently hung up on horizontal poles with the stalks pressed close to 
one another. The leaves are cured in 15 — 20 days from the time 
of hanging up. 

When the stems of the leaves have become thoroughly dry, 
although the stalks may still be green, the plants are taken down 
and bulked into square heaps two feet or more in height, the stalks 
being laid crosswise over one another. These bulks are opened and 
rebulked every two or three days. When a blackish colour appears 
on the leaf, the fermentation is finished, and the leaves are stripped 
off the stalk and tied dp into bundles of 50 leaves, weighing 
to 2 lbs. each, and baled. In many cases a mixture of jaggery and 
water is sprinkled on the leaves after the fermentation is over. The 
produce of one acre of tobacco cultivated in this manner ranges 
from 800 to i,cxx) lbs. 
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SHIKAR, TRAVEL, AND NATURAL HISTORY 

NOTES. 

THE NILGIRI GAME ANTJ FISH PRESERVATION 
ASSOCIATION. 

The Report of the Nilgiri Game and Fish Association for 
the year closing 30th June 1905 contains much of interest to that 
ever-increasing class of sportsmen who have come to the conclusion 
that the time has arrived when, both in the interests of sport 
itself and in those of the game w'hose existence depends upon it, 
it behoves all true sportsmen to bestir themselves with the 
object of obtaining true and effectual game preservation laws, 
coupled with proper close seasons for each class of game and sanc- 
tuaries of efficient size. 

The introduction of the necessary legislative measures rests 
with tile Government or, we should say, Governments of the coiin- 
' trs', since the protection of the game in the numerous Native 
States is equally important and is in most cases entirely in the 
hands of their rulers. On the other hand, the determination of the 
correct close seast>ns for the various classes of game and the 
formation of sanctuaries depends to a great extent upon the sports- 
men of the country ; and their voices on these matters should 
carry considerable weight, for on their observations alone can 
correct opinions be formed. 

It is obviously absurd to, have one close season of the 
same periods and duration for the deer family all over the country, 
since the climatic conditions are so different in different parts 
of this great continent. Equally absurd is it to prescribe, as 
has been done often, one and the same clo.se season for, we will say, 
the sambhar and spotted deer of any particular locality. Many 
sportsmen must be well aware that in the middle of the shooting 
.season in the north of India the spotted stags are often in velvet ; 
in other woi'ds, from a sportsman’s point of view they are closed to 
shooting, whatever the rules on the subject may prescribe. It 
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follows therefore that by recording their observations made in the 
forest, &c., as to pairing, period of gestation, time of appearance of 
young, &c., and making them known, sportsmen may do much 
tq enable the correct close season for each class of game to be 
definitely laid down. On the subject of the formation of sanctua- 
ries for game in much shot over areas the sportsman can also assist 
the local authorities by carefully recording his impressions on 
the abundance or otherwise of the game as compared with 
previous years during which he has shot in the same localities. 

The game laws of the country are now under revision, and 
during the year the Committee of the Nilgiri Association were able 
to discuss the proposed new laws at length and to forward their 
recommeiidations to the Government of India. We feel confident 
that these recommendations will be found to eml)ody man\’ sug- 
gestions valuable alike to the Government of India and to the 
interests of the sporting public. 

During the year the As.sociation altered the period for which 
the annual ticket is current to a year commencing on September 
i6th. A visitor who comes up to fi.sh in the spring and early summer 
is thus able to take out one in.stead of two .separate licenses as 
previously. 

The area of forest and stream over which the As.sociation 
holds sway is under the Forest Act and the Nilgiri Game Rules, 
prosecutions taking place under the one or the other. Fourteen cases 
were prosecuted during the year, of which eight were taken into 
Court and convictions obtained in seven, one pending at the clo.se 
of the year. The rest were compounded. In four of these latter 
European sportsmen were the offenders, the offence compounded 
being the shooting of undersized sambliar heads. A fine of Rs. 8o 
was imposed in Court on four natives accused of killing a sambhar 
hind. This is the kind of protection which is required throughout 
the country, and we trust that there will shortly be more Nilgiri 
Game Associations in India. 

A considerable amount of vermin destruction was under- 
taken, a total of 240 head, including Wild Dogs (4), and Cats (65), 
Red and Grey Mongooses (24), Orange-throated Martens (3), 
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Goshawks ( 1 ), Black Eagles (4), Crested Goshawks ( i ), Sparrowhawks 
(28), I>aggfir Falcon (9), Honey Buzzard (40), l^ale Harriers (33), 
Marsh Harriers (9), Crow Pheasants (15), Otters (2}, Crestless 
Hawk Eagles (9), and Montague Harriers (2). 

On the sul)ject of the increase of the game as a result of sys- 
tematic protection the report states that, at all events on the pla- 
teau, large game is steadily increasing. The same cannot be said, — 
and this is scarcely to be wondered at, — of the small game round 
Ootacamund itself ; the large number of license-holders are said to 
make a heavy demand on the available stock, especially the jungle 
fowl. In outlying parts the numbers of these birds are said to be 
satisfactory. The year was particularly good for snipe, but wood- 
cock were not numerous. 

In the matter of big game 63 sambhar stags were shot, the 
best head obtained measuring 42 inches, which is said to be the 
largest shot on the hills for the last 40 )’ears. Ibex shooting was 
open, but with the proviso that not morethar one houd-fide saddle- 
back was to be shot by any one licensee. Thirteen saddlebacks were 
shot during the year ; the Association are of opinion that the 
closing of ibex shooting on the Nilgiris for several seasons and the 
subsequent limiting of the number allowed to be shot by each 
licensee to one saddleback has had a good effect. The numbers of 
the herds are said to have considerably increased, especially on 
the Kundahs, and herds of 20 to 30 with numerous kids are by no 
means uncommon. Our remarks upon the subject of close seasons 
are peculiarly applicable to bison shooting in the Wynaad ; 
the report laconically remarks that “the close season as fixed 
at present makes bison shooting almost impossible in this 
locality.” Antelope are said to be scarce, but spotted deer and 
jungle sheep (barking deer) are fairly numerous. 

Jungle fowl and quail are believed to be on the increase in out- 
lying parts of the plateau. An experiment was made, with a view 
to improving the stock of the former bird, of rearing 140 red 
jungle fowl at Snowdon. These were sent to Sheffield, but only eight 
in all were turned out into the forest, the mortality being very high 
We do not quite agree with the writer of the report that the 
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experiment is of doubtful utility. If this particular bird will not do 
experiments should be continued with others. 

The total bag of large animals shot and reported during the 
year was — Bison i, Sambhar 63, Spotted Deer 9, Ibex (Saddle- 
backs) 13, Tiger ii, Panther 5, Bear 4. A number of jungle sheep 
and some four-horned antelope and blackbuck were also shot. The 
above bag is considered approximately correct ; but the complaint 
has still to be made that some sportsmen will not take the trouble 
to send in details of their bags. We would suggest for the consi- 
deration of the Committee that the Honorary Secretary be era- ’ 
powered to refuse to issue the annual license to licensees until 
they had returned a record of the big game shot on the previous 
license taken out. 

EXTRACTS FROM OFFICIAL PAPERS. 

THE FACE VALUE PERMIT SYSTEM IN MADRAS 

P'orest work in India is of suqh a varied nature owing to the 
great differences in climate, configuration and modes of life and 
methods of thought of the people who inhabit the great continent 
that the rules laid down for the working of the forests of one pro- 
vince are often probably entirely antagonistic to the ideas and 
usages of the inhabitants of another, and therefore unworkable. 

Some papers* of considerable interest have been recently issued 
by the Madras Government on the method of working the permit 
system in that Presidency, together with suggested alterations to be 
brought into force in the future. Whilst, we understand, these altera- 
tions are suitable to Madras, many of our readers will doubtless be 
struck with their entire inapplicability to their own part of the 
w^orld. 

Considering a change in the present permit system advisable 
the Board refened the matter to the Conservators. The replies of 
these latter, together with the Board's resolution, which received the 
sanction of Government, are detailed below. 

* 'Ihc Honorary Editor desires to express his acknowledgments to the Government 
of Fort St. George for copies of these Papers. 
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Mr. C.E. Brasier, Conservator, Central Circle, wrote as follows : — 

In reply to Board s Forest Reference, No. 168, dated 3rd April 
1905, 1 have the honour to give below the previous history of the 
introduction of the located fellings system. 

In January 1895 (Board’s Proceedings, Fore.st, No. 451, dated 
29th September 1896), the Board’.s attention had been attracted to 
the existence in certain districts of what may be called the “ unregu- 
lated permit system” under which applicants were permitted 
to go into the forests and fell a specified number of trees of certain 
classes wherever found. The Board then called for a report as to 
the tracts in which the objectionable .system prevailed and for 
proposals for improved arrangements. The Con.servator, Central 
Circle, reported that the system prevailed in its entirety in 
Cuddapah and Chingleput districts and, with certain restrictions, 
in the other districts (Con.servator s letters printed in Board’s 
Proceedings, Forests, No. 451, dated 29th September 1896). The 
Con.servator, Southern Circle, reported that in no district in his 
circle did the .system prevail, but it is evident from his reply that 
unrestricted felling.s were and .still are in force in that circle, though 
not of the particular kind defined in the reference. 

2. At this stage Mr. Hooper, then Con.servati>r, Northern 
Circle, addressed the Board on 2nd October 1895 (Board’s Proceed- 
ings, Forest, No. 207, dated 12th May 1896) deprecating the 
injudicious introduction of the coupe system on the ground that 
disastrous results were likely to follow in its train as it left the 
contractors a free hand, and as he had rea.son to believe that after 
such clear or almost clear fellings the reproduction of important 
species was practically nil in some instances. This was referred to 
the other Conservators for remarks. Mr. Popert agreed with Mr. 
Hooper in regard to the evil effects of ill-considered coupe fellings 
arranged without preliminary enquiries regarding the then 
condition of the forests, their proposed future treatment, the effect 
of the scheme on the neighbouring villages as to grazing, etc. 
Mr. Peet also, in concurring with Mr. Hooper, remarked that the 
permit system, with all its faults, would create less friction, would 
certainly satisfy the requirements of the public far better than an 
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ill-designed coupe system, and might even cause less injury to the 
forest. He enumerated some of the defects and dangers of 
haphazard attempts at working under the coupe system, viz. (i) 
the yield year after year was not uniform, < 2) fellings were conducted 
without any idea as to their probable markets, and (3) the grazing, 
etc,; requirements of the important villages were left out of 
consideration. The Board thereon, in the Proceedings quoted, 
concurred generally in the views of the Conservators and impressed 
on the Collectors the necessity of instituting adequate enquiries on 
the several points noted by Mr. Popert, before introducing the’ 
system of located fellings into the districts. 

3. After thus disposing of this matter the Board took up the^ 
original subject for consideration, and observed in its Proceedings, 
Poorest, No. 451, dated 29th September 1896, that the “unregulated 
permit system ” was prevalent only to a small extent, and was 
gradually being replaced by more satisfactory arrangements, which 
would be improved and systematised as experience was gained. 
The Government thereon in its Order, Mis. No. 4447, Revenue, 
dated loth November 1896, printed in Board’s Proceedings, Forest, 
No. 521, dated i8th November 1896, laid down that efforts should- 
be made to get rid of the permit system wherever it still prevailed. 

4. From the latest annual reports from districts it is observed 
that the permit system afnd unregulated felling.s do not exist in 
North Arcot, South Arcot, Tanjore, North Salem, and South 
Salem. In Cuddapah, with the exception of thirteen coupes 
which were under systematic working, the rest were worked under 
the permit system. In Nellore, except in areas dealt with in the 
Sriharikota and Casuarina plantations and certain minor working 
plans, the permit system was in force in the remaining areas. 
In Chingleput and Trichinopoly the permit system was in force 
almost throughout the districts. Generally , wherever there are 
working plans framed, there are located fellings : in other places the 
permit .system prevails. 

5. As regards grass, permits were issued for its removal in 
Cuddapah, South Salem, and Trichinopoly. In other di.stricts 
there was no demand or the grass was leased out. 
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6. It will be observed from the above that the Conservators 
ill 1895, while approvinjy of the well-considered plans for located 
fellings, deprecated haphazard measures in this direction. I fear 
however from the general forewarning tone of the Conservators' 
letters then issued that some District Forest Officers were only too 
glad of the excuse for doing nothing in this direction, and hence 
we find that in some districts of this circle, North Arcoh 
North and South Salem, South Arcot, and Tanjore, a great advance 
has been made by the abolishment of the permit system as 
prev iously understood ; in other districts, Nellore, Cuddapah, 

Chi ngleput and Trichinopoly, little has been done in this direction. 
I am of opinion that located fellings can be introduced in all 
districts if proper measures are taken by the District Forest Officers 
towards this end. They will have to be combined with depots in 
towns in some localities, while in others contractors may be found 
to work the coupes, or, again, in other places a modified form of 
permit .system, as the Government evidently foresees, will have to be 
introduced by placing the permit-issuing gumastahs in the forest 
to issue permits and supervise fellings. The latter is indeed 
usually the first step necessary where contractors cannot be got. 
Personally I am of opinion that the Government has taken very 
beneficial action in requiring that the measures to be taken 
towards further extending the .system be reported, and it now rests 
with the District Forest Officers of the districts in which the .system 
is not given yet widespread effect to introduce it without further 
delay, reporting to the Conservator the action they intend taking 
in order tfiat he ma}^ give them advice and see that the possibility 
of the forest is not encroached upon. I would therefore advise 
that Collectors be requested to see that their District Forest 
Officers take action towards this end at the earliest possible 
date. 

The following are Mr. A. W. Lu.shington, Conservator, 
Northern Circle’s, remarks: — 

With reference to Board’s Proceedings, Forest Reference No, 
168, dated 3rd April 1905, I have the honour to inform you that 
I quite agree that the permit system is most obnoxious ; that it 
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has but little to recoinaiend it financially or politically, and has 
everything against it sylviculturally. 

2. I notice in their Order No. 68i, dated 17th April 1871 — 
34 years ago— -the Government remarks — 

” The objectionable license and voucher system is still in 
force in the whole range of country with which the Forest 
Department have any concern. The Government desire that it 
shall be the constant effort of the Conservator and his deputies 
to extend the depot and periodical auction system as much as 
possible, and to put a speedy end to the license and voucher 
system, which is fraught with facilities for fraud and oppression.” 

3. Tam of opinion that this sums up the case most clearly, 
and have pointed out more than once how the words of Govern- 
ment in the ultimate sentence are being fulfilled. Of course until 
the Act was pas.sed and settlement completed it was difficult to 
l»ut a stop to the .system. 

4. I am at present in communication with the Collectors of 
the different districts to see how and to what extent the abolition 
of the permit system can be effected : and I am glad to be able to 
inform the Board that in West Kiirnool a great stride has been 
taken to this end, Mr. Wood having made an excellent commence- 
ment of departmental fuel and bamboo felling combined with the 
stopping of permits. I have requested the Collector to let the 
Board know what is being done in this respect. 

5. In some districts there is still a desire to retain the 
permit system ; but I regret to report that it is chiefly in those 
districts where protection is at its worst. In some districts the 
officers are anxious to put a stop to it, but they seem Xo fear that 
the necessary establishment to carry out located fellings would 
not be sanctioned ; and in a very large number of instances they 
express the opinion that the existing type of range officer would 
never carry out the alteration satisfactorily. There is not the 
slightest doubt but that to have it properly effected we must 
have a better class of man than we have at present, and this is a 
point that is now under consideration between the various Collec- 
tors and my.self with a view to addressing the Board on the 
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subject. The majority of range officers, or, at all events, of the 
inferior type of range officers, are, for obvious reasons, against the 
change, and one question is whether we shall not have to clean 
out the Augean stable. 

6. The alteration to be effective must be undertaken on a 
large scale ; the expenditure will of course be great, but the gain 
financially and sylviculturally will be enormous. The question is 
whether a very large outlay would be sanctioned. If this is 
answered in the affirmative, 1 will add i ess the Collectors with a 
view to having the whole scheme everywhere put on a proper basis. 

Mr. Gass wrote — 

I have the honour to inform you that the value of the 
recommendation made by Government is fully recognised, and* 
efforts are being made to restrict removals to selected localities in 
the limited number of places in this circle in which permits are 
being issued. The opening of depots for the sale of wood for 
domestic purposes and agricultural implements is being gradually 
extended, and as the supplies to these depots are made 
departinentally the necessity for the issue of permits is largely 
reduced. 

Where the employment of permit-issuing officers is still 
required the necessity for locating them in or near the forests is 
being urged. 

Boards Resolution — Forest^ No, 161, dated 1 st A ugu'^t 1905. 

Everybody is aware of the objections to the unregulated 
permit system and of the desirability of introducing departmental 
fellings and depots. But the change is not altogether an easy one, 
and is not to be carried out by a mere stroke of the pen. It 
would be easy to stop the permit system, but the introduction of 
departmental fellings implies working plans and men to carry 
them out. Tlie Board recognises these difficulties and is prepared 
to make allowance for them. 

2. At the same time, it is very desirable that the change 
should be made : Conservators and Collectors are evidently aware 
of the fact, and considerable progress has already been made by 
many District Forest Officers \ but the Board would impress on all 
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officers the need for still greater effort ; a careful study of the 
needs and possibilities of their district is a necessary preliminary, 
but action should be taken as soon after as possible to supply 
those needs by suitable departmental arrangements, or by the 
nearest approach thereto, which the district organisation is capable 
of, by the contract system, which obtains in Tinnevelly, or by 
the restricted permit system over limited areas, with gumasthas on 
the spot, to which Government refer, or by any other arrangement 
which District Forest Officers may consider suitable. Anything 
.is better than the plain unvarnished “ permit system ” of old 
days. 

3. The Board does not wish to suggest hasty and ill-considered 
action that will only result in failure — failure to benefit the forests, 
or failure to supply the public — but the Board would neverthe- 
less request Collectors and Conservators to take the matter in 
hand at once, and consider what can be done ; if more men 
are wanted on the temporary scale, the Board is ready to supply 
them. 

4. Collectors will be requested to report in due course, through 
the Conservators, what advance they can make in their districts ; 
and the Board will then submit a consolidated report on the matter 
to Government, in accordance with paragraph 2 of Government 
Order, No, 273, Revenue (Forest No. 59J, dated 22nd March 1905). 
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MISCELLANEA. 

KINO FROM CROTON TIGLIUM. 

By DAVID HOOPEU, F. I. C., F. L. S. 

A sample of “ Gum of Croton tiglium'' was presented to the 
Indian Museum in July last by the District Forest Officer, South 
Salem, Madras Presidency. The specimen was highly coloured 
for ordinary gum, and after examination was found to be an 
astringent secretion or kino. It was in brittle fragments of a 
black colour, with garnet-like edges, the taste was styptic, and it 
dissolved in water and rectified spirit with an acid reaction. 

It had the following composition : — 


Water 

... 17-2 

Tannin 

... 65-0 

Soluble non-tannins 

... 6-8 

Insoluble fibre 

... 0-5 

Ash... 

.. 10-5 


1 00-0 


The aqueous solution gave the same reactions with ferric and 
ferrous salts, plumbic acetate, and mineral acids as Malabar kino. 
The amount of ash is rather large for kino, and is account- 
ed for to some extent by the presence of earthy matter or 
sand. 

The District Poorest Officer, on being written to for further in- 
formation on the yield of gum, and for a larger sample, replied that 
the small quantity (weighing about one ounce) had been collected 
at the base of about thirty trees, where it appeared to have exuded 
naturally. The tree known as Croton tiglium, Linn., is the 
“ Katta-Kottai ” of the Tamil people, and the seeds are the source 
of the croton oil of commerce. According to Sir Joseph Hooker’s 
“ Flora of British India ” there are twenty seven indigenous 
species of croton, and a number of introduced species are grown for 
ornamental purposes, but, as far as can be ascertained, it does not 



7,8 INDIAN FORESTER [December 

appear that a kino-like exudation from these plants has previously 
been recorded in India. 

Writers on the subject of “ Dragon's blood ” have referred to 
species of croton as yielding a variety of this drug. In Central 
and South America there are at least four species yielding kino- 
like secretions known as “Dragons’s blood,” or “ Sangre de 
drago/’ These have been identified as (i) Croton draco ^ Schldl., 
in Mej^ico and the Central American Republics ; (2) Croton 
erythrmum. Mart, in Brazil. The gum is known as “ Pao de sangue 
de dragao,” or Brazilian kino, and it is used externally and inter- 
nally as a styptic.; (3) Croton hibiscifolium, H.B.K.; and (4) Croton 
polycarpuniy Benth., in Columbia (in the neighbourhood of Papayan), 
yield similar juices to that of the first named. 

In L’Ecole de Pharmacie, Paris, there is a sample labelled by 
Prof G. Planchon : “ Croton Draco. Sangre de drago des 
Mexicains ; c’est le kino des indigenes par I’usage identique 
recolt^ sur I’arbre qui croit abondant dans TEtat de Vera Cruz ; 
envoy^ en 1854 par Schaffner en Mexique.” 

Prof Ed. Schaer, of Strasburg, to whom I am indebted for 
information on the American crotons, published a list of kino- 
producing trees in Berichten Deutsck. Phann, Gesellschaft (May 
14th, 1901). One more species may now be added to his list — 
Pharmaceutical Journal, October, 7th, 1905, p. 479. 


INTEREST IN “ SAPIUM ” RUBBER IN THE EAR EAST. 

The able Colombo journal, The Times of Ceylon, o\\ 

12, printed a cablegram from its London office, referring to a 
report in the current issue of the Indian Rubber World (which had 
just then reached the correspondent) in regard to a new source of 
Amazon rubber, identified by the authorities quoted as Sapium 
aucuparium. The report mentioned the practice which has grown 
up in the Amazon region of mixing the latex of this tree with that 
of the Hevea species (the Para rubber tree proper), giving rise to 
questions as to what might result from a similar admixture of rub- 
ber latig^ in Ceylon, for example. In addition to printing the 
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London cablegram, The Times of Ceylon obtained a statement in 
regard to Sapium species from Mr. Herbert Wright, of the Ceylon 
Botanic Gardens, which is printed, together with an editorial com- 
ment on the whole subject. 

Below are reproduced the cabled report and Mr. Herbert 
Wright’s com merits. 

I. 

[from “ THE TIMES OF CEYLON,” AUGUST 12 .] 

RUBBER FROM PARA. 

MIXED WITH ANOTHER LATEX-YIELDING TREE. - FORTY PER CENT OF 
“SAPrUM.”— A SUGGESTION FOR CEYLON. 

[copyright — BY SUBMARINE TELEGRAPH.] 

“ TIMES OF CEYLON ” OFFICE, 27, MINCING LANE, 
LONDON, AUGUST 12, 8-20 A. M. 

The American Consul in Para, in a report published in the 
Indian Rubber Worlds states that the great bulk of Para rubber is 
not pure, but mixed with the latex of Sapium aucuparium^ up to 
probably 40 per cent. 

Sapium aucuparium is a hardy and rapid growing tree. The 
.seeds are small, and, although it would hardly be believed, it yields 
from 7 to 8 pounds yearly, but requires careful tapping. 

The report expresses the opinion that it would be practicable 
to grow Sapium aucuparium in Ceylon if it was thought desir- 
able. 

II. 

[from “ THE TIMES OF CEYLON,” AUGUST 1 6.] 

“ SAPIUM AUCUPARIUM ” AND PARA RUBBER. 

WILD AND CULTIVATED “ SAPIUM ” SPECIES IN CEYLON.— “ SAPIUM 
AUCUPARIUM ” AT PER ADEN I YA 

[written FOR ** THE TIMES OF CEYLON.”] 

Your letter re mixing Para rubber latex with the milk from 
Sapium aucuparium to hand. I regret being unable to give you 
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full information about the Sapium species and their possibilities in 
Ceylon, as I am replying to your queries while on inspection duty. 

Grown here and how it may be identified. — The real Sapium 
aucuparium (Jacquin) is native to tropical America and has, under 
the natne of Sapium biglandulosum (Mueller Arg.), been grown at 
Peradeniya for many years. It grows to a fairly large tree — 40 
feet high — and seeds freely. This species can be easily identified 
by the pair of opposite glands which occur at the base of the leaf 
blade. I enclose a specimen leaf showing these glands. 

Tapping Experiments at Peradeniya, — The stem, branches, 
and fruit contain, at Peradeniya, large quantities of white latex, 
but my tapping experiments in 1902 gave unsatisfactory results, 
the latex from this species drying to a brittle resinous sub- 
stance. 

There will be no difficulty in supplying rubber planters with 
seeds or cuttings from the large trees at Peradeniya, but it u ill 
perhaps be better to wait and see what product we obtain by 
mixing the latex of this species with that of Para rubber. This 
experiment is now in hand. 

It should be mentioned here that Sapium Laurocerasum 
(Desfontaines) is sometimes called Sapium aucuparium (Will- 
denow). This is not the real Sapium aucuparium^ however, though 
the stem contains milk from which a poisonous birdlime is 
obtained. 

Sapinm species in Kalutara^ GallCy etc . — Species of Sapium 
can be found growing wild in Ceylon and India, and also in Africa, 
and far-off China and Japan. One species in Ceylon, called by the 
Sinhalese “ kiri-makula,” and known botanical ly as Sapium indicum 
(Willdenow), is noted for the poisonous milky juice which it yields 
on tapping. It is an evergreen tree, its growth is rather slow, and 
it rarely exceeds 25 feet in height. We have no record of the 
weight of latex obtainable from it, and I should imagine the latter 
to be poor. This species is common in the moist low country, has 
been recorded from Kalutara and Galle, and may be recognised by 
its willow-like leaves, greenish yellow flowers, and abundance of 
milk in young branches and fruits. 
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Another species known to some botanists as Sapium ingigne 
(Royle), to the Tamils as “ tilai,” and Sinhalese as “ tel-kadura,’" 
is to be found in the Trincomalee and Jafifna districts. This tree 
grows to a moderate size, has green flowers, and becomes leaf- 
less once a year. The stem contains a white milky substance, but 
not in large quantities. 

Many years ago, about 1820, if my memory serves me well, 
Sapium sehiferum Roxburgh), commonly known as the “ tallow 
tree” in China, was introduced to Peradeniya and Hakgala, The 
seeds are coated with “ tallow,” which is, according to Dr. Watt, 
used in place of animal tallow in China for the manufacture of 
candles, in soap-making, etc. 

Mixing not recommended. -Though we do not know the 
possible yield or the quality of the latex from any of these species, 
I am inclined to doubt whether it would be any good attempting 
to mix the latex from species of Sapium with that from the in- 
troduced Para, Ceara, or Castilloa rubbers, now flourishing in 
Ceylon. Where the Sapium and Hevea species are growing wild 
and intermixed with one another, as in the forests of Brazil, there 
is an excuse for the cooly mixing the latex, but such conditions 
do not obtain in Ceylon. 

In conclusion, it should be pointed out that the genus Sapium 
belongs to the same group of plants as Para and Ceara rubber 
and crotons. 

Herbert Wright, 

Acting Director, Royal Botanic Garden.s. 

III. 

[from “ THE TIMES OF CEYLON,” AUGUST 1 9.] 

[“ SAPIUM ” RUBBER GROWN FN GUIANA ] 

Sir, — 1 should have stated in my previous letter that seeds of 
the rubber-producing plant, Sapium biglandulosum or Sapium 
aucupafimuy the “ Touckpong ” of British Guinea, were received 
from Mr. Jenman in May 1887. Mr. Jenman then stated that 
the tree is quite hardy, of rapid growth, yields abundant milk, 
and the rubber is of high-class quality.” Samples of the rubber 
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were shown at the Colonial and Indian Exhibition [London] in 
1886, and were favourably reported on. — I have, etc., 


Herbert Wright, 

At^ust 17, 1905. Acting Director, R. B. G. 

(From the Indian Rubber Worlds Oct. i, 1905*) 


THE TIMBER RESOURCES OF LIBERIA. 

The United States Consul-General Lyon, at Monrovia, 
Liberia, the Negro Republic in West Africa, says that Liberia’s 
forestry resources offer an inviting field for a lucrative business in 
hardwoods. The virgin forests consist of woods of great commer- 
cial value, and there are ample water facilities for saw mills. There 
are two varieties of mahogany — red and grey ; four varieties of 
oak — red, streaked, white, and whistmore ; cedar, rose- wood, 
mangrove, burrwood, white and black gum, mulberry, brimstone 
wood, red peach, pepper wood, white mangrove, persimmon, iron 
wood, greasy peach, poplar, cherry, hickory, saffron, ebony, and 
many other woods common to the tropics. Some of these possess 
singular qualities. The greasy peach lasts indefinitely, and is 
proof against insect attacks. The heart of the mulberry is incased 
in a very thick sap, which succumbs readily to decay, but the 
heart itself, which is capable of the highest polish, is tough, and its 
durability is indefinite. The qualities of ebony and mahogany are 
well known. The African cedar is similar to the American pine, 
very light in colour, takes a beautiful polish, and is used for ceil- 
ings. The brimstone wood and the hickory, when seasoned, are 
so stubborn in their qualities as to defy penetration. 

All that is lacking to develop what must be in the nature of 
events a permanent and profitable industry is sufficient capital to 
instal a first-class saw mill, and to guarantee its working expenses 
until the enterprise develops sufficiently to support itself and to 
pay its promoters. Some experiments in this direction have been 
made from time to time by Liberians of small capital, but they 
have failed, not from lack of patronagCj but from insufficient capital, 
to meet the contingencies until the experiment could be put upon 
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a paying basis. There are no efficient saw mills operating now. 
A few months ago a second-hand mill was in operation at Junk 
River, and the local demand for sawn lumber was far beyond its 
capacity, but with the mysterious disappearance of the operator 
its activity has been impaired. Another enterprise is about to 
start under the auspices of the Thompson Mission, a religious 
organisation at Mount Coffee on the left bank of the St. Paul 
River, about 35 miles in the interi(^r. A second-hand saw mill has 
been secured in the United States to further an idea of the Superin- 
tendent of the Mission, who purposes to build a Christian colony 
among his native converts. 

There is an ever-increasing local demand for planks for con- 
struction purposes, but the present crude system of manuficturing 
them, in the absence of saw mills, is not only tedious to contrac- 
tors, but highly expensive to builders. This expense and delay 
force the builder to import lumber which is by no means adapted 
to climatic conditions or to resist the attacks of destructive insects 
which are known to devour an ordinal*)' house, constructed of 
foreign pine, in less than a year. Most of the lumber comes from 
the United .States vid England, Germany, or the Canary Islands, 
there being no direct communication, which increases the price. 
The Liberian Secretary of the Treasury, who is now erecting a 
residence, gave this difficulty as his reas >11 for using lumber import- 
ed from the United States instead of native lumber, which is 
better in quality and durability. The following are the prices of 
foreign and native lumber per foot : Foreign — pilch pine, spruce, 
and white pine, and in. weatherboards, 6 cents ; Native — inch 
boards, 4 cents ; in. boards, 3 cents ; black gum, 5 cents. 
The native lumber is always rough, and by the time it is work- 
ed up to the grade of imported lumber, planed, with tongue, 
groove, etc., the price is considerabl)' be\’ond that of the imported 
article. 

In the absence of saw mills the method is to saw the logs into 
building planks on what is called a “ saw pit.'’ I'his pit is made 
of forks and arm poles about 8ft. high and loft. long. The log is 
hewed, squared, lined, and placed securely on the' top of the pit. 
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It is then sawn by a whipsaw, handled by two men, one on the 
top of the and the other on the ground under the log. Every 
inch of the work must be done by muscular force, and principally 
by the aborigines, whose idea of uniformity is imperfect. The 
plajiks thus manufactured are never of regular dimensions, so that 
the mechanic is always placed at a disadvantage in the production 
of high-class workmanship. It takes fully two months, sometimes 
longer, to turn out a thousand feet of lumber. This speed very 
often depends upon the temper of the workmen, and great delay is 
experienced in the completion of buildings. Builders who are 
cotnpelled to employ this native system take from two to four 
years to erect an ordinary two-storied house. The scarcity of native 
skilled labour, and the consequent cost of preparing lumber, have 
a deterrent influence upon tire average citizen with little means, 
and confines the building and improvement of houses to the few. 
The average man is compelled, from sheer necessity, to content 
himself with a building which falls below his desire. A Liberian 
planter of wide experience told me that he had been trying for 
more than eight months to get a sufficient quantity of lumber to 
erect his house, and notwithstanding additional expenses, by way 
of “dashes,” to keep the aborigines at work before the rainy season 
sets in, he had only succeeded in getting 3,000 feet. 

Corrugated iron is being imported into the Republic to meet 
this exigency. The preference for it is due to the fact that it 
stands the attacks of tropical insects better than imported lumber. 
It is used for “ weatherboarding ” as well as for covering. It is 
not, however, as well adapted to the climate as the native wood. 
It rusts quickly, and presents in this condition a somewhat ugly 
appearance unless kept constantly painted. In every instance the 
native wood is preferred. 

Location , — Four saw mills could be installed advantageously 
— one operating at Cape Palmas, in Maryland County, near the 
Cavally, or some other river ; one in Sinoe County, in the vicinity 
of the Sinoe River ; another in Montseirado County, in the neigh- 
bourhood of the St. Paul, Junk, or Messurrado River ; and the 
other at Cape Mount, along the shores of the lake or the banks of 



1905] ATHLETIC SPOKTS AT THE POTEST SCHOOL 725 

the Mannoah River. The large number of rapids in these rivers 
could be used as hydraulic accumulators for operating engines. 
A prospector well versed in this kind of industry says : It is 
perfectly safe and well within the mark to estimate that the daily 
output of the four mills would be 32 squared logs, 480 planks, and 
256 blocks or spars.” I am satisfied that his estimate is consi- 
derably below the capacity of any four mills of even ordinary 
grade. 

Earnings , — Let us, on a conservative basis, estimate that the 
four mills would daily turn out 50 squared logs, 600 planks, and 
325 blocks or spars. If the mills run 22 days in each calendar 
month the monthly output would be 1,100 squared logs, 13,200 
planks, and 7,200 blocks or spars, an annual output of 1 3,200 
squared logs 158,400 planks, and 86,400 blocks or spars. The 
price of a squared log in Uvcrpool is said to be $34 56. Estimating 
this output at the prices now ruling in Liverpool gives the follovv^- 
ing as the annual earnings of the four mills : Square log.s, 
$456,192; planks, $95,040; blocks or .spars, $93,312; total 
$644,544. 


ATHLETIC SPORTS AT I’HE KOREST SCHOOL 
DEHRA DUN. 

The .Sports of the Forest Scliool took place on the 16th and 17th 
October, in brilliant weather, and were apparently much enjoyed 
by all concerned — both competitors and spectators. 'Fhe Forest 
Officers were “ At Home” on the 17th. 'I'he entries were numerous 
for the different events. The Secretary of the Athletic ('lub, J. K. C. 
Turner, de.serves great credit for the very thorough wa\’ in which 
he worked out the details. 

The 100 ^'ards was won in what, for untrained men, was very 
good time, a shade under 11 .seconds, ist Gibson, 2nd Ramaswami 
Aiyengar. 3rd Lushington. 

The High Jump was also good— 5 feet 4 inches. It was w^on 
by Lushington, with Gib.son .second and Ramaswami Aiyengar 3rd 
This was very closely contested. 
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Again these three won the 120 Yards Hurdles in the order 
Gibson, Ramaswami Aiyengar, Lushington. 

Tile Sack Scrimniage, which caused great amusement, brought 
out a great number of entries. It was won by Krishnaji Ramkrishna 
Date, with Rege second and Anant Govind Jog third. 

The 220 Yards Flat Race was won by McCraken, with 
Ramaswami Aiyengar second and Reich third. 

The Broad Jump was won fairly easily by Ramaswami 
Aiyengar (18 feet 3 inches), with Gibson second. 

McCraken, Reich and Mitchell were respectively first, second’ 
and third in the Quarter Mile, which was run in exactly a minute, 
which was good. 

Gibson threw the cricket ball 98 yards feet — a very fair 

throw. Lushington was second. 

Three legged Race. — Sant Ram and Lakshmi Das got home 
first, followed by Reich and Shrigle\% 

There was a good field for the Half-Mile, which was won by 
Barkat Ram, followed by Nur Mahomed and Shrigle}'. 

In the Mile also the starting line was filled with competitors 
to the full breadth of the crourse. The winners were Lakshmi Das, 
Jagan Nath and Sarveshwari Dutt. 

The Obstacle Race was a very stiff course, and the water 
jump, which no one coul 3 possibly jump across and was very 
deep, drew a vast crowd of spectators, who much et^joyed the 
troubles of the runners. The winners were (iibson, Reich and 
Lakshmi Das. 

Tennis Double.s, ist prize : Reich and Ramayya, 2nd 
Turner and Jacob. 

Tennis Singles: 1st Reich, 2nd Ramayya. 

The Gymnastics were won easily by Anant Govind Jog, but 
a number of men entered pluckily ; Lakshmi Das was .second. 

The Tug-of-VVar between Seniors and Juniors was w^on by the 
Juniors. 


Ceylon Rubber Planting, — A recent financial supplement 
of The Times contained a sj^ecial article on C'eylon rubber, attention 
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being drawn particularly to the expected labour difficulty, and the 
need of more railway communication to deal with it. No doubt this 
matter will become of increasing importance ; it has already 
become acute in the Straits Settlements, where a partial solution 
has been obtained by the importation of Javanese. At present 
most of the Ceylon labour is obtained from India, the Cingalese not 
having much reputation as workmen. In contradistinction to 
what obtains in Brazil, however, there is no climatic reason against 
the employment of European labour in Ceylon, and we may see 
labour largeU' augmented from this source in the future. Of course 
the labour question can never become of the same importance, 
with rubber as with tea and coffee. In the latter cases the produce 
is spoilt unless gathered at the right time, while with rubber the 
matter resolves itself merely into delay, the product improving 
rather than deteriorating by remaining in the tree. So far the 
canker pest seems the worst enemy the Ceylon planters appre- 
hend, though I understand that loss from this .source can be 
largely minimized b\’ energetic and prompt measures at its first 
appearance. 

Thk Finl.ani) State Forests Timber Sales in 1905.— 
The great timber auctions of the year in Finland proceeded 
during August. At these auctions in all 1,868,421 logs were 
offered, corresponding to a value of 7,996,163 marks 84 penni, 
and pulpwood and fuel to a value of 53,729 marks 30 penni. The 
bids varied between 12 marks 85 penni and i mark per log. 
The former bid was made by W. Rosenlew & Co. for a parcel 
of 11,260 logs from Orihvesi ranger’s district. Most of the offers 
varied between 3 and 6 marks per log. Offers to a total amount 
of 1,412,111 logs, corresponding to a price of 7,220,062 marks 77 
penni, and 39,000 c. m. fuel, &c., to a value of 38,970 marks were 
accepted. The year’s timber sale from the State forests thus 
amounts to a value of 7,259,032 marks 78 penni — one of the 
largest, if not the largest, amounts the State forests have brought in 
in any year. Timber was offered for the first time this year from 
the enormous forest supplies out of Enare ranger’s district. 
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Lumbering in Europe.— We understand from a Reuter’s 
telegram in the Petit Gironde that the Ex-Kmpress Eugt^nie has 
recently sold the whole of her property at Solferino in tire Landes 
to some local wood merchants. The price realised amounts to 
sevefal million francs, and will, we believe, be paid at once. The 
property consists of an immense tract of forest, and the purchasers 
intend to commence the exploitation b)^ extracting the resin from 
the trees. We trust it will prove possible for the Government to 
keep an eye on the future actions of the purchasers, for the des- 
truction of such an area of forest would be an act of vandalism ‘ 
scarcely in keeping with European forestry traditions. 

Lawn, Tennis Balls. — For many years, as will be remem- 
bered, the bulk of the retail business was done by Messrs. Ayres. 
Then three years ago Messrs. Slazenger, their most formidable 
opponents, got the bulk of the tournament and club orders owing 
to some extent no doubt to the fact of their having a very pro- 
minent British player on their board. I understand that neither 
of these firms make the ball: they buy the balls from the rubber 
manufacturer and put the felt covering on. What difference 
there is between them seems to be largely a matter of the quality 
of the felt and of uniformity in size and weight. The ordinary 
player no doubt would not ^ee any difference between one make 
and another, but the leading players are very discriminating, and 
a good deal of discussion has been going on lately with regard 
to the relative merits of the balls supplied by the two firms Of 
course, I am referring only to the championship balls, sold at a 
shilling each ; the cheaper balls have not a very large sale, and 
when bought, they are often made to do duty for a long time. 
In the principal tournaments large numbers of balls are used ; 
for instance, in the final at Wimbledon between the American 
and British pairs for the Davis challenge cup six new balls were 
used in each of the five sets played, and no doubt a corresponding- 
ly large number were used in the previous international contest 
which did not come under my personal observation. The prin- 
cipal makers of lawn tennis balls are Messrs. Charles Macintosh 
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& Co., The Irvvell and Eastern Rubber Co., and the new Eccles 
Rubber Works — the last firm, as will be remembered, using the 
Cox patent machine. Owing to the fact of the quality remaining 
the same while the price of rubber has advanced, the manufac- 
turers have naturally had to advance their prices to the middle- 
men ; as, however, the retail prices have not been raised, it is a 
fair supposition that the profits of the latter have suffered a 
serious diminution. It may be therefore, though I speak without 
any actual knowledge, that a lower quality of felt covering has 
been used in order that the business may be maintained without 
loss. A difference between Ayres’s and Slazenger’s balls which 
1 have not mentioned is the degree to which they are blown 
up : this difference is quite perceptible in some seasons, and 
players who have accustomed themselves to one make find a 
difficulty in showing to advantage with the other. • Of course the 
middlemen are not limited to British balls ; the Germans have long 
had a cut in, though what the present position is with regard to 
their competition I am unable to say. 

A Giant Sukkey Tree. — It is stated that the largest tree 
in the south of England is the King’s oak at Tilford, which stands 
on the village green between two ancient bridges over the river 
Wey, and is some 30ft. in circumference at a height of 6ft, from 
the ground. It is mentioned in the charter of Waverle)^ Abbey, 
the Cistercian monastery situated near by, but now in ruins, which 
gave its name to the works of Sir Walter Scott The new motor 
omnibus service between Farnham and Haslemere crosses Tilford 
Common and passes close to this giant tree, which is still in 
vigorous growth. 

The Forest Lands of Germany. — It must be a source of 
gratification for the people of Germany to learn that while other 
countries are being denuded of their timber, German land under 
forest increases rather than diminishes. According to statistics 
just published relating to the forest lands of the German Empire, 
25*9 per cent of the entire land of the countr> is wooded as 
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against 257 per cent in 1885. The least wooded States and 
provinces are Schleswig-Holstein, Oldenburg, Hanover and East 
Prussia. Those with the most extensive forests are Saxe-Meiningen, 
Ha.ss(:yN assail, and Baden, where ovfer 40 per cent of the entire area 
is covered with wood. Fines and firs of various kinds are increasing, 
while all .sorts of deciduous timber, such as oaks and beeches, are 
diminisjjing Deciduous timber is largely confined to the south 
and west German fore.stry employs nearly a quarter of a million 
of woodmen a,nd officials, and the expense of maintaining them is 
more than repaid by the sales of timber. 

Black Country's*^ New Trees.— -The work of replanting 
the Black Country has been commenced by an association formed 
for the purpo.se, of which Sir Oliver Lodge, Principal of the Birming- 
ham University, is President. Fifty acres have been secured near 
Bradley, one of the blackest parts ol the Black Country. Upon a 
portion of the land the Wolverhampton and neighbouring 
authorities are building a small-pox hospital, and the remaining 
42 acres are to be planted with young trees by the association, so 
tliat the best effect will be obtained. The association are 
negotiating for two rother sites. 
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